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ABSTRACT 

.The  document  is  a  study  of  the  food  service  industry 
intended  for  use  as  a  reference  by  food  service  teachers  and 
curriculum  planners.  The,  purpose  of  the  study  is  to  Bap  the  economic 
and  technological  territory  of  the  industry,  to  identify  the  dynamics 
shaping  the  industry  today,  and  to  consider  questions  crucial  to  an 
orderly  consideration  of  the  future.  In  the  section  on  industry ~ 
dynamics,  a  principal  focus  of  concern  is  on  labor  cost  and  supply 
and  on  -the  productivity  of  labor.  Other  major  top'ics  are  tood 
processing  equipment  and  methods,  nutrition,  and  economic  trends.  The 
effects  of  demography  and  migration  on  the  demand  for  food  service 
are  also  considered.  Bibliographic  essays  place  the  main  points  of 
the  source  materials  .into  an  overview  context  in  narrative  and 
sequential  form.  Bibliographies  ^follow  each  section.  (Author/NJ) 
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INTRODUCTION 


Thomas  F,  Powers 


34  ea^y  1972  the  Food  Service  and  Housing  Administration  (FSHA) 
Faculty  at  Penn  State  adopted  a  basic  research  aim:    to  identify  the 
major  forces  shaping  the  food  service  industry  with  a  view  to  under- 
standing the  probable  direction  of  change  in  those  indxistries^  This 
is  an  interesting  question,  worthy  of  study  in  itself.    The  issues 
addressed  are  of  vital  importance  to  the  food  service  industry.  Most 
fundamentally,  however,  the  need  to  study  this  issue  results  from  the 
needs  of  curriculm  planners  at  all  levels  of  Food  Service  Education. 

Recognizing  the  highly  traditional  structiire  of  post  secondary 
Hospitality  Education,  the  Research  Coordinating  Unit  (RCU)  of  th^ 
Pennsylvania  DepartmeH^l^f  Education  provided  funds  in  1971  for  the* 
redevelopment  of  Penn  State's  associate  degree  in  Hotel  and  Food  Service 
Management.    Becausfe  of  RCU's  interest  in  Hospitality  Education,  FSHA 
approached  that  agency  about  a  base  line  study  to  develop  a  picture  of 
the  Food  Service  industry  of  1985-90  to  provide  necessary  information 
for  planning  Vocational  Technical  food  service  cutricula  at  the  secondary 
level.    With  the  support  of  the  Home  Economics  sfcaff  of  the  Department 
of  Education,  RCU  offered  encouragement  to  our  efforts. 

Over  the  next  year,  a  team  of  research  scholars  from  across  the 
University  interested  in  this  area  were  identified  from  the  area^  of 
food  science,  engineering,  nutrition,  economics,  urban  systems  planning, 
well  as  that  of  Food  Service  and  Housing  Administration.    In  late 
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1973,  funding  became  available  for  a  literature  search  and  planning 
study  and  work  began  in  December  of  that  year.    The  present  volume  is 
one  outcome  of  that  study. 

A  second  outcome  of  our  work  is  the  design  for  a  second  phase  which 
will  be  implemented  beginning  July  1,  1974,  to  construct  -"'scenarios"  of 
the  future  world  of  food  service—realistic  explorations  of  the  effects 
of  reasonably  foi^seeable  changes.* 

In  this  second  phase  of  the  study,  a  base  will  be  provided  for 
considering  issues  such  as  what  kind  of  food  service  industry  is  likely 
by  1985?    What  kinds  of  jobs  will  such  an  industry  offer?    What  knowledge 
and  skills  will  those  jobs  require?    Which  parts  of  the  knowledge  and 
skill  base  can  best  be  addressed  by  education?    Ultimately,  then,  our 
product  should  not  be  a  curriculum  made  up  of  the  traditional  "pieces" 
of  food  service  education  but  a  reasoned  basis  for  planning  vocational 
technical  curricula  of  the  futurfe.    The  real  clientele  of  the  study— 
freshme;!  entering  high  school  in  1976  (and  thereaf ter)"will  not  have  ^ 
reached  their  25th  year  by  1985  and  will  still  be  trusty  "under  30' s" 
by  1990.  ^ 

The  present  work  is  not  basically  about  the  future;  it  is^a  study 
of  the  present  (which  will  serve,  however,  as  the  basis  of  the  subsequent 
effort  to  consider  the  future).    The  purpose  of  the  study  is  to  map  the 
economic  and  technological  territory  of  the  industry;  to  Identify  the 
dynamics  shaping  the  industry  today;  and,  to  se{)arate  out  from  the  many 
useful  questions  researchers  might  find  of  interest  those  which  are 
  > 

*  For  a  discussion  of  the  use  of  "scenarios"  in  considering  the  future 

and  a  useful,  popula^r  exposition  of  some  of  the  problems  and  pit- 
falls of  long  range  forecasting,  see  Kahn  and  Weinef 's  The  Year 
2000.  .    , 
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crucial  to  an  orderly" consideration  of  the  future* 

c 

Fod^^Science  and  Engineerings  v 
As  Professor  Joseph  MacNeil  makes  clear  in  the  section  on  food 
science  and  technology,  the  potential  for  change  within  the  existing 
technology  is  enormous ♦    A  picture  emerges  of  a  technology  that  is  past 
basic,  ground,  breaking  research  and  moving  at  an  accelerating  pace  into 
highly  specialized  applications*    Specialised,  high  volume  systems 
directed  at  a  particular  (food)  raw  material  or  group  of  food  products 
are  coming  into  their  own,  increasing  the  volume  of  individual  products 
available,  thus  reducing  costs  through  economies  of  scale*  Difficulties 
of  processing  particular  products  are  being  overcome  and  increasingly 
the  final  product  is  a  combination  of  products  which,  themselves,  are 
already  highly  processed  by  the  time  th'ey  reach  the  final  processing 
step9« 

A  principal  research  interest  of  Professor  Frank  Schmidt  is  heat 
transfer,  a  subject  which  includes  topics  such  as  cooking,  freezing  and 
copking  viewed  from  an  engineering  standpoint*    While  significant 
advances  appear  to, be  at  the  point  of  adoption  or  in  the  offing  in  the 
use  of  radar  ranges  and  heat  pipes,  no  basic  technological  breakthroughs 
are  expected  in  heat  transfer  technology.    Interestingly,  the  major 
change  he  sees  in  equipment  does  not  represent  so  much  a  technological 
change  as  a  systemic  change  resulting    from  equipment  systems  with  a 
^capacity  enormously  greater  than  even  a  large  kitchen  and  offering 
substantial  labor  economies*    These  new  systems,  however,  are  able  to 
operate  economically  at  much  lower  levels  of  output  capacity  than  the 
typical  frozen  food  manufacturing  plant,  thus  offering  substantially 
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greater  flexibility  in  the  line  of  frozen  (or  chilled)  prepared  products  • 
"  available.  * 

As  Schmidt  pdints  out,  the  connnunication  problems  between  scientists, 

engineers,  equipment  manufacturers,  and  food  service  managers  retard 

»  c  ♦ 

the  work  of  all..  Development 'of ,  a  common  vocabulary,  a  recognition  of 
the  valid  point  of  view  of  the  others  within  this  group,  and  an  under- 
stranding  of  their  problems  would  be  .highly  desirable.    One  likely  side 

> 

effect  of  the  present  work  is  the  deve^opn^t  of  concrete  efforts  at 
this  University  to.  encourage  such  intercommunication. 

A  significant  point  which  emerges  from  a  consideration  of  the  ^ 
sections  on  Food  Science  and  Engineering,  which  is  confirmed' by  field 
observation,  is  that  any  product  or  process  innovation  that  l^enefits 
the  independent  also  benefits  the  larger  institutional  operation.  Many 
of  the  most  recent  developments  in  equipment  do  of f erjjlnique  advantages 
to  large-scale  food^  service  operations — and  operations  that  learn  to  . 
use  large-scale  food  production  in  commissaries  and  other  mass  feeding 
contexts.    A  visit  by  project  staff  to  the  National  Restaurant  Exposition 
revealed  a  number  of  new,  large-scale  food  production  systems,  but  only 
one  new  piece  of  equipment  which  was  usable  by  the  individual  restaurant 
(a  steam  convection  looker). 

f 

Since  consumers'  views  of  restaurant  prices  are  shaped  by  the 
^rlce^of  alternate  services,  the  availability  of  economies  of  scale  in 
large-scale  food  production  facilities,  and  the  consequent  ability  of 
such  operations  to  pass  on  savings  to  the  guest,  may  well  lead  the  guest 
to  make  unfavorable  price  comparisons  when  dining  in  restaurants  unable 
to  achieve  such  economies ♦    One  way  in  which  some  economies  are  being 
achieved  In  chain  restaurants  is  through  commissaries.    The  time  may 
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^have  come  when  food  wholesalers  offfer  the  "coiranissary  function"  in  a 
Jbroad  and  varied  prepared  product  line,  individualized  to  local  tastes. 
The  "Neff"  system  discussed  by  Schmidt  cert*^nly  appears  tb  offer 
advantages  to  those  who  can  u^e  such  large-scale  food  production  systems 
as  commissaries*  « 

Nutrition  and  Food  Service 

Pr^essor  Barbara  Shannon' s 'study  of  Nutrition  as  a  faptor 
affecting  food  service  is  especially  timely ♦    The  effects  of  consumerism 
can  be  seen  in  many  industries,  but  that  force  has  not  yet  begun  to 
^fect  the  food  service  field  seriously*    As  an  industry,  we  stlii  have 
time  to  act  witho.ut  pressure  but  nutrition  will  certainly  affect  the 
,indu8,try's  future,  particularly  in  such  a  rapidly  growing  area  of 
public  sector  feeding  as  school  lunch  and  congregate  feeding  for  the 
aging. 

Professor  Shannon's  study  reveals' important ,  but  currently 
neglected  areas'  for  research.    The  effect  of  the  food  service  establish- 
ment's production  system  (^^constitution    and  holding  of  product)  on 
.nutritional  values  has  not  been  adequately  studied  nor  has  there  been 
definite  work  on  nutrition  retention  in  frozen  prepared  food.  Since 
institutional  feeding  is  increasing  rapidly  and  the  use  of  frozen  ^ 
prepared  food  is  accelerating  in-all  food,  service  settings,  a  clear 
understanding  of  the  nutritional  issues  related  to  the  two  interacting 
areas  of  concern  is)caMed  for.    Consumer  is  ts,  once  aroused  by  an 
irresponsible  (even  if  unintentiott^)  rendering*  of  services,  generate 
pressures  that  are  difficult  and  expensive  to  deal  with.    We  may  hope 
that  the  research  necessary  to  identify  the  relevant  i-ssues  will  be 
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forthcoming.    It  seems  likely  that  an  essential  part  of  ^the  food  service 
worker 'svknowledge  base  in  a  future,  increasing  consumerist  world  will 
Include  -an  tintierstandin^  of  the  handling  of  products  for  maximum 
nutrition  retention,  parti4ularly  in  mass  feeding  where  30  percent  or 
more  of  the  guest's  nutritional  intake  is  controlled  by  the  establishment. 

Urban  Systems 

Professor  Eugene  Bazan  explores  the  effects  of  demography  and 
migration  on  the  demand  for  food  service,  pointing  to  the  importance 
of  increasinJII^uburbanization.    He  reviews  the  effect  of  life  style  and 
income  changes  T>Ti~^e  restaurant  industry  economic  structure  and  the 
industry's  response  particularly  franchising,  in  meeting  this  demand. 
These  concerns  are  viewed  in  a  context  of  changing  transportation  which, 
in  turn,, affects  not  only  demand  but  the  physical  distribution  systems 
which  serve  the  food  service  industry.    While  the  techniques  Professor 
Bazan  employs  in  his  essay  are  already  well-known  to  social  scientists, 
thfey  have  not  been  widely  applied  in  the  area^ of  food  service.  The 
implications  of  Dr.  Bazan 's  contributions  are,  therefore,  particularly 
interesting. 

Economics  and  the  Food  Service  Industry 

Professor  James  Smith  offers  us  a  "map"  of  "^the  food  and  beverage 


production  and  consumption  system,  tracing  product  from  raw  material  to 
retail  sale,  showing  the  various  sectors  of  food  service  as  part  of  the 
retail  establishment  serving  the  guest.  ^  * 

This  study  s)iows,  too,  developments  over  time  ^in  the  amount  of 

J 

value  added  by  labor  in  the  various  segments  of  the  system,  and  it  re- 
views the  Bureau  of  Labor  Statistics  Employment  Model  (which  may,  in 
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part,  serve  as  a  basis  for  the  continuation  of  the  present  j/ork) •  In 
reviewing  the  material  on  value  added,  it  is  Interesting -to  note  the 
growt^h  in  four  years  in  the  amount  of  labor  added  in  food  service  ♦ 
establishments  of  from  just  under  20  percent  to  approximately.       percent — 
an  Increase  in  proportion  which  is,  itself,  20  percent.  Statistics 
presented  by  Smith  offer,  in  addition,  support  for  the  notion  (which 
MacNeil  has  developed  from  another  point  of  view)  that  the  amount  of 
value  added  to-  the  product  in  manufacturing  finally  purchased  by  the 
retail  sector  for  subsequent    resale  to"  the  consumer  has  'increased 
significantly. 

Smith's  summary  of  the  patterns  of  food  consumption  of  families 
of  different  sizes  and  different  incomes  offer  encouragement  to  the 
fopd, service  industry.    Smaller  families  spent  nearly  as  much  on  food 
away  from  home  as  larger  families,  and  there  ia  a  substantial  increase 
in  food  consumption  away  from  home  as  .income  increases •    In  a  time  of 
increasing  incomes  and  smaller  families,  this  empirical  evidence  of 
consumer  beKavior  suggests  , strong  continued  demand  for  the  outjiut  of 
the  food  service  industry.    An  important  point  that  emerges  from  the 
statistics  on  the  industry  as  a  whole  is  the  very  rapid  growth  of  the 
institutional  market. 

N 

Industry  Dynamics 

^ In  the  section  of  this  report  on  industry  dynamics,  a  principal 
focus  of  concern  is  on  labor  cost  ancj.  supply  and  on  the  productivity 
of  labor.    Finally,  a  bibliographic  essay  sketches  the  dynamics  of  the 

industry  as  they  are  perceived  today,  principally  (though  not  exclusively) 

♦  •         "       "    ^  • 

by  writers  and  publications  outsllde  the  food  service  field. 
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Naive  observation  suggests  that  the  average  a^e  of  waiters  and 
waitre^es  (servers)  is  increasing  in  fine  dining  establishments.  The 

4 

possibility  that  the  number  of  young  persons  who  have  chosen  or  will 
choose  a  career  as  servers  will  be  inadequate  ^to  meet  the  replacement 
needs  of  the  restaurant  ^ndystry  led  us  to  undertake  a  pilot  study  of 
probable-^abor  supply  trends  vith  respect  to  servers.    The  time  avail- 
able  was  not  sufficient  to  complete  jthe  analysis  of  this  data  by  the 


publication  date  of  phis  report.    This  "server  study"  will,  therefore, 
be  reported  in  a  special  addendum  to  this  report. 

Function  of  this  Volume 

In  preparing  this  report,  we  have  attempted  not  only  to  "tell 
what  we  learned"  but  to  develop  a  basic  document  which  might  be  useful 

i 

to  food  service  teachers  and  curriculum  planners  as  well  as  a  volume 
which  might  be  of  interest  to  the  industry  and  to  students.    The  ^ 
detailed  Table  of  Contents  enables  the  reader  to  find  those  sections 
which  cover  his  or  her  special  interest.    Considerable  effort  has  been 
devoted,  too,  to  indicating  sources  so  that  the  reader  interested  in 
reviewing  the  topic  further  can  go  to  the  original  article  or  articles 

for  more  detailed  study,  '  No  pretence 'is  made  that  this  volume  is  a 

\ 

thrfller;  we  hope  it  can  be  a  useful  reference  document. 

The  contributors  to  this  volume  have  used  several  recognized 
^holarly  methods  for  collecting  and  citing  existing  information.  We 
intentionally  encouraged  them  to  use  the  method  both  comfortable  to 
them  and  useful  for  a  reader  interested  in  consulting  original  sources. 
In  fact,  ohe  of  the  principal  goals  of  this  study  was  to 'acquaint  a 
reader  with  the  mountains  of  helpful  literature  that  exist  and  to  direct 
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him,  quickly  and  easily,  to  that  material. 

Therefore  we  offer  this  suggestion:    If  you  intend  to  read  this 
volume  from  cover  to  cover,  from  beginning  t;o  end^,  by  all  means  proceed 
that  way.    If  however,  having  consulted  the  Table  of  Contents,  you  find 
an  essay  that  sounds  particularly  interesting,  turn  first  to  the  bibJLi- 
ography.  that  concludes  that  essay.     If  you  are  a  food  service  educator, 
you  will  probably  notice  tif les  that  sound  as  though  they  could  comple- 
ment a  lecture,  a  classroom  assignment,  or  even  your  own  research.  If 
you  are  a  .food  service  professional,  you  may  find  articles  thart  can 
expedite  your  work — that  is,  save  you  time,  effort,  or  expense. 

Having  scanned  the  biliography  with  care,  next  read  the  essay  it 
helped  sh^e.    You  will  immediately  see  how  the  contributor  has' woven 

the  main  points  of  his  source  material  into  his  essay.    Like  all 

\ 

bibliographical  essays,    these  place  the  main  points  of  \he  source 
materials  into  an  overview  context,  nari;ative  and  sequential^^ls^one. 
But  in  addition,  they  usually  suggest  in  only  a  general  way  the  more 
thorough  treatment  the  subject  matter  received  in  its  original  context. 
The  bibliographical  essay  imparts  a  good  deal  of  general  information; 
the  source  material  that  builds  it  typically  treats  specific  material 
in  far  more  detail.  ,  ^  , 
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AN  INSTITUTIONAL  VIEW 


-    -  .Lafiox -Coat^^  Lafcox  S_upp_ly_  and  .TIie_?ood  Service  Industry 

Introduction  .  •  ^ 

Labor  is  identified  by  economists  as  one  of  the  three  basic 
factors  of  productioiK^^^l^d,  labor  and  capital.    It  is  clearly  one 
of  the  most  basic  inputs  to  any  kind  of enterprise.*    Labor  costs  of 
the  food  service  and  hbusing  industries  have  xmdergone  seemingly 
radical  change  in  recent  years  and  structural  developments  in  the 
labor  market  suggest  that'  the  pattern  of  change  will  not  only 
continue  but  accelerate.  '  A  number  of  .factors  have  bid  up  the  price 
of  -labor  in  recent  years.    Principal  among  tl*tise  are  a  growing 
economy  coupled  with  a  relatively  tight  labor  market;  and,* the  social 
welfare  policy  of  the  state  and  national  governments. 

This  section  will  review  brief ly ^historical  trends  in  wage-rates 
and  in  the  minimum  wage,  examine  neV  factors  whose  effect  is  only 
beginning  to  be  felt  from  the  social  policy  domain,  and  attempt  to 
consider  the  probable  impact  of  logical  future  developments-  on  the 
work  force  and  hence  on  food  service  and  housing  enterprises. 

The  Minimum  ^age  \  •  .  ^  • 

Toward  the  end  of  the  Great  Depression  of- the  30's,  the  Fair 

This  discussion  has  been  adapted  from  one  that  appeared  in  The  Ctornell 
^  "Hotel  and  Restaurant  Administration  Quarterly  (May,  1975),  pp.  5-l3. 

.    *  ;\  //  • 


TObor  Standards  Act  of  1938  was  enacted.     "The  Goals  of  Wage 

regulation  were:    l)eliiiiina^on  of  poverty  resulting  from  substandard 

wages;  2)  creation  of  tEie  nedessary  purchasing  power  to  maintain 

high  levels  of  employment  and  output;  tod  3)  establishment  of  a 

floor  under  ^zges  to  prevent  repetition  of  the  downward  wage  spiral 
*  — 

experienced  during  the  depression/'^    The  minimum  wage  established  by 
that  act  was  40<i  an  hour.    After  World  War  II  the  act  was  amended  in 
1949  raising  the  minimum  wage  to  75<:  an  hour.    Overtime  penalty  pay 
provisions  were  clarified  ^d  spelled  out  in  considerable  detail  in 
*this  set  of  amendments.    In  1955  the"  minimum  wage  was  raised  to  $1.00 
an  hour  and  in  196]  the  basic  minimum  wage  was  raised  to  $1.25. 

The  general  trend,  which  is  summarized  in  Figure  1,  was  clearly 
on^^  raising  wages.    During  the  same  time,  legislation  was  passed 
broadening  the  coverage  to  include  more  industries  and  to  include 
smaller  firms.    These  tendencies  reached  the  hospitality  industries 
in  1966,  when  the  national  minimum  wage  was  raised  to  $1.60  an  hour 
and  food  service  and  housing  establishments  were  brought  under  FLSA 
regulation  at  $1.00  an  hour  with  fifteen-cent  raises  each  ye^r  to 
bring  the  industry's  wage  to  tite  uatlonal  level  of  $1.60  an  hour  by 
1971. 

V    The  Rise  in  Earnings.    As  Figure  2  suggests,  average  hourly 
earnings  have  risen  for  hospitality  Industries,  as  have  hourly 
earnings  of  other  service  employees  and  other  retail  employees  and, 

9 

indeed-,  as  have  wages  for  all  employees.    While  the  line^  re^esenting 
wages  in  these  ;^ripus  groups  are  ^ot  perfectly  parallel,  an 
examination  of  the  figures  suggests  that  the  rates  of  increase 
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Increases  of  Minimum  Wage  1938  to  1973 


$  2.Q0 


1.75 


1.50 


1.25 


1;00 


.75 


.50 


.25 


I 

1937 


I 

49 


55- 


61 


I 

66 


I 

73 


AincndmeHt  years 


Source 

Lcgi<;Iativc  Analysis:    Proposed  Minimum  Vta^c 
Ancndments,  American  Lntcrpr:5c  Institute  fori 
Public  Policy  Research  (Wash.^  D.C.)*  legislative 
Analysis  »5,  93rd  Congress,  May  9,  1973. 


.ERIC 


32 


4 


Figure  2 

Average  Hourly  Earnings  of  Production  (Nonsupervisory)  -Workers 
on  Nonagricultural  Payrolls  1947  to  1970 


Total 


Services 


Retail  trade 


Hotel/lodging 
places 

Eating/ drinking 
places 


i   I  !     MM      i  M  I      I  M  i     M  M  I 

1947  48  49  50  SI  52  53  54  55  56  57  58  59  60  61  62  63  64  65  66  67  68  69  70 


Year 


Source 

Employment  and  Earnings  for^thc  United  States 
a9Q9'1971)>  Bureau  of  Ubor  Statistics, 
pp.  S48  and  S6S. 
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experienced  by  our  industries  have  not  been  radically  different  than 

those  of  other  industries* 

Figure  3,  which  reflects  not  only  hourly  income  but  also  the 

length  (i.e.g,  number  of  hours)  of  the  work  week,  suggests  that  hdtel 

and  food  service  employees^  weekly  earnings  have  risen  at  a  rate 

similar  to  other  employee  groups.    An  interesting  development  shown 

in  Figure  4  is  that  unemployment  benefits  (for  all  employees)  begin 

to  approach  the  rate  of  compensation  for  employees  in  the  food  service 

2 

and  housing  industries » 

Although  wages  have  risen  rapidly  in  our  industries,  that 
increase  has,  in  fact,  been  less  rapid  than  the  rise  of,  wages  in  the 
economy  in  general.    Hotel  wages  rose  70  percent  from  1958  to  1970, 
while  wages  for  the  whole  economy  rose  80  percent.    Food  service 
wages  rose  30  percent  from  1964  (the  earliest  year  for  which  this 
data  is  available)  to  1970.    In  the  same  period,  wages  for  all 
employees  rose  43  percent.    On  the  other  hand,  the  rise  in  wages  in 
the'  econoijjy  as  a  whole  was  accompanied  by  an  Increase  in  productivity. 
Output  per  man  hour* in  the  United  States  rose  12  percent  from  1964  to 
1970  and  35  percent  from  1958  to  1970.    Unit  labor  costs  *for  the 
entire  economy  rose  27  percent  from  1964  to  1970,  and  34  percent  from 
1958  to  1970.    The  relationship  between  output  per  man  hour,  unit 
labor  costs,  and  compensation  in  the  total  economy  is '"compared  with 
wage  data  for  hospitality  industries  in  Figure  4. 

The  Plateau  In  Productivity.    Although  no  separate  productivity 

m 

index  is  available' for  food  service  and  housing  industries,  it  is 

>< 

important  to  notice  that  the  majority 'of  the  workers  in  our  industries 

34 
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Figure  3 


Average  Weekly  Earnings  of  Production  (Nonsupervisory)  Workers 


on  Private  Nonagricultural  Payrolls  1947  to  1970 


Total 
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Hotels/ lodging 
places 

Eating/drinking 
places 

Unemployment 
compensation 
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1947  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65  66  67  68  69  70 
Year 


Source 


Employpcnt  and  Eamin£S  for  the  United  States 
(1909-1971),  Bureiu  of  Labor  Statistics,, 
pp.  S48  and  565. 
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™ — Figure  4-^--  -  :  — 

Average  Weekly  Earnings  of  Food/Drink  Establishments 
and  Hotels/Motels  Compared  to  Indices  of  Economic 
Productivity  1947  to  1970 
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^Output  refers  to  GNP  in  19S8  dollars 


Sources 

Productivity  indices 

Economic  Report  of  the  President 


1973;  Annual 


Report  of  the  Council  of  Econoreic  Advisors, 
Table  C-32»  ''Output  per  Man-hour  and  Related  Dati^* 
Private  Economy,  1947-72'*  (p.  230). 


Average  weekly  earnings 

Employment  and  Earnings  for  fhe  United  States 
C1909-1971),  Bureau  of  Labor  Statistics^ 
pp.  548  and  S6S. 
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are  engaged  in  either  personal  service  work  or  in  manual  occupations 
in  which  only  limited  productivity  increases  are  available  through 
mechanization.    While  wages  for  hospitality  industries  rose  oiL  a 
slightly  slower  pace  than  in  the  economy  as  a  whole,  it  seems 
reasonable  to  assume  that  productivity  in  traditional  hospitality 
firms  such  as  hotels  and  restaurants  rose  Wly  marginally. 

Some  increases  ^in  p^rodoctivity  might  be  noted,  for  instance^^^- 
the  trend  toward  more  seljC  service  (for  J.nstance  in  the  use  of 
buffets,  reduction  in  bell  staff  services)  and  limited  economies  may 
have  been  realized  from  such  automated  devices  as  dial  switchboards. 
The  basic  picture,  however,  remains  one  of  a  labor  intensive, 
personal  service  industry.    If  this  reasoning  is  correct,  it  follows 
that  xmit  labor  costs  (i.e.,  the  portion  of  revenue  from  each  cover 
sold  or  room  rented  required  to  cover  labor  costs)  in  the  hospitality 
industries  have  risen  at  a  substantially  higher  rate  than  they  have  in 
the  econony  as  a  whole. 

It  is  instructive  to  look  at  the  firms  in  our  industries  which 

have  improved  productivity.    In  fast  food,  where  the  number  of  covers 

served  per  employee  is  surely  radically  higher  than  in  the  more 

traditional  restaurant  setting,  what  we  have  is  not  so  much  the 

introduction  of  automated  equipment  as  the  complete  redesign  of  the 

food  service  system  relying  on  a  drastically  simplified  menu  and  self- 
3 

service",    as  well  as  the  introduction  of  industrial  engineering 
techniques  accompanied  by*^a  certain  amount  of  automation.^ 

,As  wages  rise  (^long  with  other  costs)  the  operator  has  really 
only  two  choices,  aside  from  going' out  of  business.    Those  are  either^ 
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to  rework  the  system  to  eliminate  labor  (as  in  fast  food,  perhaps,  by 
drastically  simplifying  the  system)  or  to  incorporate  the  ever  higher 
cost  stricture  in  the  price  offered  to  the  consumer  and  maintain  the 

r 

traditional  level  of  service.    As  prices  in  traditional  service 
settings  rise,  that  increased  price  structure  offers  an  inducement 
to  innovators  to  develop  new,  simplified  formats,  such  as  the  fast 
food  operations  have  done,  to  compete  on  a  ptice  basis  with  the 
traditional  establishment. 

Social  Policy  and  Labor  Supply 

Writing  in  1965  on  the  labor  market  of  tffe  lodging  industries, 

John  P.  Henderson  stated: 

But  for  the  unskill&d  50  to  60  percent  of  workers  at  the 
base  of  the  lodging  industry* pyramid,  there  are  few 
alternatives,  and  these  workers  do  not  have  much 
opportunity  to  move  into  new  occupations  and  industries. 
It  is  this  lack  of  mobility  that  has  allowed  the  industry 
to  continue  to 'pay  such  low  wages  to  many  employees, 
since  it  is  obvious  there  has  been  no  need  to  offer  higher 
^  wages  to  attract  the  requisite  number  of  workers. 5 

This  condition,  so  recently  described  by  Professor  Henderson,  may,  in 

fact,  be  changing  radically  at  the  present  time.    Figure  5  compares 

wages  in  the  food  service  and  housing  industry  to  incomes  available 

for  f'non  work."    While  general  assistance  has  never  been  competitive 

with  wage  earnings,  patterns  set  by  AFDC  (Aid  for  Dependent  Chil^dren) 

are  clearly  on  the  verge  of  being  competitive  with  the  wage  scale  of 

our  industry.  ^ 

work  vs.  Welfare.    In  evaluating  Figure  5  it  is  important  to 

realize  that  the  hotel  or  restaurant  worker  of  interest  is  not  the 

tipped  worker  but  the  50  to  60  percent  Henderson* referred^;©  as 
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Figure  5 


Average  Monthly  Benefits:    AFDC,  General  Assistance  and 
Unemployment*  Compared  to  Average  Monthly  Wages* 
'for  Food  Service  and  Hotel/Motel  Establishments 
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Wages  and  unemployment  per  individual 


Welfare  benefits  measure  cash  benefits 
only--does  not  include  other  services 
such  as  counselling,  medical  services-, 
food  stamps  atid  non-recurring  grants 
such  as  special  allowances  for  winter 
cXothing  or  furniture 


Food  service  and  hotcl/motcl  establishments 

Lmployment' and  Larnings  for  the  United  States 
0909-1971),  Bureau  of  Labor  Statistics, 
pp.  S48  and  S6S. 


AFDC,  general  assistance  and  unemployment  benefits 
Current  Operating  Statistics  in  the  Soc i a i 
Securit,y  Bulletin^  Dec.  1972 
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.unsHTlea^;    Thus,  under stafeinmt  "of  tipped""incoirie~Is"~niDt~  a  factor  in 
the  comparison.    On  the  other  hand,  it  is  perhaps  even  more  important 
to  notice  that  the  welfare  benefits  shown  in  Figure  5  are  probably  a 
significant  understatement  of  the  actual  benefits  available.  In 
addition. to  the  dollar  income  received  from  AB^C,  generally  included 

Table  1 . 

Changes  in7^[v^raR^  Wage  and 

Non-'Wage  4ncom^  in  New  York  State 

1962'-67  Increase. 

Average  Wage   13% 

Minimum  Wage   30% 

Welfare  Allowance^  '   40% 

* Aver age  of  all  welfare  programs 

Source:    Dubbin,  Welfare  Income  and  Employment 

ftr 

Table  2 

Changes  in  AFDC  Payments,  Benefits  and 
Recipients  in  New  York  State 

1965-70     ^  increase 

AFDC  Expenditures   '  >  156% 

^Increased  Benefits  •  •   52% 

Increased  Number  of  Recipients  I  48% 

Source:    Durbin,  Welfare  Income  and  Employments, 

in  those  benefits  are  free  medicdl  care,  food  stamps  (and  free  lunch 
for  school  children) ,  and  substantial  free  counseling  services  on 
economic,  family,  and  social  matters.    As  one  authority  has  put  it, 

St. 

"it  is  worth  pointing  out  here  that  a  job  at  the  minimum  wage  level  in  i 
New  York  City  yields  an  equivalent  annual  Income  significantly  lower 
than  the  scheduled  welfare  budget  allowance  for  a  family  of  four/'^ 
-    Welfare  benefits,  as  Figure  5  indicates,  have  increased 


■to      ^  . 
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dramatically  in  tlie  past  thirty  years^.  Durbln,  in  a  study  of  welfare 

benefits  in  New  York  states  that  "welfare  benefits  increased  more 

than  average  wages  in  manufacturing,  more  than  the  minimum  wage  and 

more  than  tfie  average  or  maximum  unemployment  compensation  benefits.'^ 

Between  196?  and  1967  Durbin's  study  shows  average  wages  rose 

13  percent  while  the  minimuiD  wage  rose  30  percent  and  the  welfare 

allowancfe*T5<^e  40  percen^.    AFDC  expenditures  have  grown  156  percent 

between  1965  and  1970,^Thi8  growth  was  attributed  to  increased 

benefits  (52  percent)  and  increased  number^ of  recipients  (48  percent) 

These  rates  of  change  are  summarized  ift  TabJLes  1  and  2.. 

-  '  Another  point  to  recall  in  gauging^ the  understatement  of  the 

welfare  benefit  is  suggested  by  the  dotted  line  in  Figure  5  which 

begins  in  1969  for  AFDC,  referred  to  as  the  "income  disregard  factor. 

Beginning  in  that  year  the  first  $30  of  earned  income  (and  a 

declining  portion  of  all  income  over  that  amottnt)  was  disregarded  in 

computing  welfare  benefits.    While  the  intenj:  of  this  is  to  encourage 

e^Wyaient  on  tfee  part  of  individuals  on  welfare,  it  may  have  the 

additional  effect  of  making  welfare  more  attractive,  since  a  person 

can  work  about  one  day  a  week  in  some  kind  of  part-time  job  without 

> 

^anyjj^3:fere  reduction.    Moreover,  casepVorkers  commonly  ignore 
sporadic,  rion'-recurring  earned  income;  and  many  welfare  recipients 
engage^  in  baby  sitting  and  a  wide  variety  of  other  activities  that 
are  convenient  for  their  status  in  life  and  which  are  difficult  for 
welfare  departments  to  establish  as  bonified  employment  for  purposes 
of  reducing  welfare  payments. 

The  most  generous  benWits  for  non-work  are  found  in  AFDC,  and 
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AFDC  is  certainly  the  fastest  growing  form  of  welfare.  These 

benefits  are  generally  (though  not  exclusively)  supplied  to  female 

heads  of  household.    Thus-it  inight  be  thqught  that ^ the  effect  of 

this  policy  is  io  reduce  the  number  of  women  in  the  work  force.  In 

practice,  however,  welfare  benefits  have  the  effect  of  reducing  work 

8 

force  participation  by  adult  male  and  teenage  children. 

A  recent  stu4y  by  the  Economics  Department  of  the  First 

National  City  Bank  of  New  York  discussed  changes  in  work  force  size 

in  New  York  City.    Figure  6  shows  a  comparison  of  work  force  trends 

in  N^  York  City  with  national  trends.    The  reduction  in  New  York's 

force  is  accoxmted  for  by  two  factors,  a  stable  level  of  population 

and  a  decline  in  labor  force  participation  contrasted  with  a  rising 

national  participation  rate.    The  logical  speculation  which  arises 

out  of  this  bank^s  study  is  that  the  reduction  in  work  force 

participation  is  in  large  part^ doe  to  welfare  alternatives.  The 

reduction  in  the  work  force  is  "centered^n,  although  not  limited 

,9 

to,  the  younger  segment  of  minority,  female  workers.*'     This,  quite 
obviously,  is  also  a  reasonable  description  of  much  of  the  clientele 
of  AFDCr 

Where  Are  We? 

At^jthis  point?,  it  is  clear  that  for  many  years  our  industries 
have  been  subject  to  the  pressure  of  rising  vage  rates.    As  wage  cost 
has  increased,  either  productivity  was  increased  to  offset  some  or 
all  of  that  cost  by  redesigning  the  system,  using  ever  simpler  food 
service  systems  as  in  fast  food,  or  the  price  structure  of  the 
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Figure  6 

Work  Force  Size:    New  York  City  Compared  to-  United  Stat 

Index  140  — ■   

(1960=100)  1 


1960    61    62    63    64    65    66    67    68    69    70    71    72  73 


Year 


Note 

The  U.S.  index  refers  to  , the  civilian 
labor  force  as  reported  by  households  in 
the  Current  Population  Survey.    The  New 
York  City  index  refers  to  the  work  force 
based  on  reports  by  j^jiisiness  establishments 
to  New  York  State  Labor  Dept.  and  on 
unemployment  compensation  data. 


Source 

Lcononics  Dcpartncnt,  hirst  NationaTcity  Bank 
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establishment  was  cBangedto  pass  on  to  the  consumer  the  increase 
in  the  cost  of  the  factors  of  production* 

The  rising  price  of  the  products  and  services  of  the  traditional  ^ 
hotel  and  restaurant  industries  has  provided  an  inducement  to 
innovators  to  design  still J(do re  systems  which  were  o€  lower  cost  to 
operate  and  hence  could  be  provided  to  the  consumer  under  the  umbrella 
of  the  price  structure  of  traditional  establishments. 

A  developing  trend,  however,  in  social  policy  is  the  growth  of 
variolas  welfare  incomes  to  the  point  where  t*hey  generally  approach  and 
commonly  exceed  the  incomes  of  those  working  at  the  lower  end  of  the 
wage  scale.    It  should  be  noted  that  these  benefits  do  not  apply  to 
all  workers,  nor  do  they  apply  all  the;- time*    As  a  general  rule,  ^ 
AFDC  benefits  are  limited  to  women  who  are  heads  of  households,  while 
unemployment  is  available  only  for  a  period  of  time  (an  average  of  26 
weeks)  following  on  some  employment  and  thus  cannot  be  pursued  as  a 
way  of  life  permanently.    On  the  other  hand,  the  rising  level  of  the 
geiieral  welfare  benefit,  more  generous  standards  in  the  granting  of 
food  stamp  benefits,  and  the  constant  pressure  to  raise  the  floor  of- 
general  assistance  suggest  that  the  standards  now  set  by  AFDC  may 
emerge  as  the  set  of  standards  to  be  applied  to  a  broader  group  of 
welfare  recipients  within*  the  foreseeable  future. 

Atxieast  two  effects  can  be  anticipated  from  an  increasingly 
generous  welfare  policy.    One  of  these  JLs  to  establish  an  income 
floor  for  all  workers  that  maybe  more  significant  than  the  minimum 
wage.    Clearly,  if  an  employee  can  make  more  money  by  not  working 
than  by  working,  the  eiiq)loyee  is  likely  to  engage  in  a  rational 
choice  based  on  economic  considerations  and  choose  the  more  remunerative 
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"non-vork"  over  work. -  Moreover,  many  observers  of -£he  food  service 
and  housing  Industries  have  noted  that  there  is  little  in  the  way 
of  intrinsic  reward  to  be  had  from  our  industry's  unskilled  jobs.  As 
Durbln  has  pointed  out,  "if  working  had  positive  value  in  addition 
to  the  goods  and^^services- -purchaseable^  the  person  would  not  have  to 
be  paid  so  much  to  give  up  his  leisure;  but,  obviously,  if  work  is 
actually  so  distasteful  that  it  has  a  negative  value,  even  more  has 
to  be  paid."-^^. 

A  second  probable  impact  is  that  today's  welfare  benefits  offer 
a  choice  bet;ween  work  and  non-work  to  ever  larger  number  of  employees. 
Thus,  a  person  who  shfinks  from  the  stigma  of  being  a  welfare' 
icipient  may  nevertheless  choose  that  role.    If  she  is  a  mother  for 
link  that  stigma  lessr  Important  than  her  desire 
be  with  her  children.    In  some  subcultures,  of  course,  the 
j)resence  of  any  sti^.at  all  is  open  to  question.    Thus  we  have  not  ' 
only  the  effect  o£  a  wage  floor  but,  increasingly,  of  withdrawal  from 
the  work  force  by  unskilled  workers  with  a  resulting  labor  "shortage" 
at  the  .lower  end  of  the  skills  level  scale. 

Where  Do  We  Go  from  Here? 

If  we  face  a  pattern  o^  still  steeper  wage  cost  increases  coupled 

with  even  greater  scarcity  of  unskilled  and  semi-skilled  labor,  what 

kind  of  consequences  can  we  expect?    Perhaps  the  most  difficult 

point  for  many  operators  to  accept  is  that  serious,  fundamental 

changes  in  tjj^-%?gy^we^do  business  are  in  the  offing.    This  is 

difficult  to  accept  because  the  hospitality  industries  are  and  have 
» 

been  anchored  in  our  own-  traditions.    It  took  a  Memphis  real  estate 
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developer»--Keinmons  Wllson-^to  revolutionise  the  post-World  War  II 
lodging  industry  and  a  handful  of  inventive 'food  service  operators 
to  develop  the  fast  food  concept. 

Faced  with  innovative  competition,  a  surprising  number  of 
operators  have  chosen  to  "stand  and  figlit"  on  the  lines  of  what 
they  have  seen  to  be  their  standards  of  service.    While  there  is 
limited  quantitative  ^pport  for  my  position,  it  appears  that  the 
batting  average  of  thg^radltional  operator  faced  with  innovative 
competition  has  nok^^^e^n:  particularly  good  over  the  past  25  ye^ars . 
A  few  outstanding  operators  have  done  very  well.    But  the  number  of 
hotel  rooms  in  operation  declined  from  1,550,000  in  1948  to 
1*^265,000  in  1972,^^  the  countryside  is  littered  with  closed  diners 
and  family  restaurants  of  an  old  model,  and  many  prestigious  "great" 
reataurants  have  experienced  difficulty  as  well,  often  closing  their 
doors.' 
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In  the  lodging  industry,  some  of  the  ,difficulty  may  be 
attributable  to  the  separation  of  the  operator's  knowledge  of  what 
must  be  done  from  the  owner's  decision-making  power  by  the  ignorance 
of  many  owners,  informed  as  they  are  by  a  view  of  th^  lodging 
establishinent  as  an  investment  without  necessarily  appreciating  the 
operating  realities  which  govern  the  long  run  success  of  that 
investment.    Still,  there  are  enough  operators  of  a  traditional  cast 
of  mind  that  they  can  hardly  be  excepted  from  a  ,^eneral  statement 
regarding  resistance  to  change. 

coming,  what  kinds  of  change  may  we  expect?  Some 
erials  ixsed  are  ^probably  at  hand  as  are  major 
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changes  in  the  equipment  to  handle  vhateimr  processes  are  required 
by  the  work  of  the  establishment.    More  fundamentally,  change 
in  what  we  think  of  as  service  is  almost  certain  to  occur.  What 
follows  should  not  be  thought  of  as  "solutions"  but  rather  as  some 
preliminary  speculations  on  t&e  likely  directions  of  change. 

Changed  Materials.    If  labor  becomes  both  scarcer  and  much 
more  expensive,  the  market  for  prepared  foods  is  likely  to  expand. 
In  general,  it  seems  reasonable  to  assume  that  the  large  food 
processors*  economy  of  scale  advantages  will  become  more  pronounced 
as  the  hospitality  industry's  wage  s^ale  rises.    As  is  already  the 
case  to  a  degree,  moreover,  lack  of  availability  of  unskilled  labor— 
as  well  as  its  high  cost^^will  force  operators  to  move  further  and 
further  toward  the  ready  end  of  the  raw-to-ready  scale  in  purchasing. 
This  larger  market  may  increase  competition  in  that  area,  hopefully 
resulting  in  improved  quality  and  variety,  and  possijlly— with  major 
volume  increases — reduction  in  prices.    It  is  premature  to  predict 
the  development  of  the  food  service  establishment  into  a  service- 
intensive  retail  outlet  for  manufactured  goods,  but  this  may  serve  as 
an  approximate  description  of  direction  for  some  segments  of  the 
industry.  '  ,  * 

The  increased  use  of  dispoable  service  seems  virtually  certain, 
particularly  in  the  light  of  the  iii5)roving  quality  of  disposable 
ware.    This  development 'is,  however clearly  bounded  by  environmental 
constraints,  both  as  to  scarcity  of  resources  reflected  in  higher 
disposable  ware  prices  and  by  disposal  problems  related  to  pollution. 
Increafeed  concern  with" water  quality  may,  however,  operate  to  the 
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disadvantage  of  permanent  ware  and  hence  to  the  advantage  of 
disposables* 

Changed  Equipment*    Equipment  changes  that  were  not 
economically  feasible  five  years  ago  may  well  offer  significant  cost 
savings  in  the  labor  market  of  five  years  from  now.    If  the  move  to 
manufactured  foods  referred  to  above  takes  place,  however,  the 
principal  on  premise  food  service  equipment  changes  may  be  expected 
to  be  related  to  materials  handling  systems  dealing  with  the  way  ^ 
product  is  moved  from  receiving  into  storage,  from  storage  to  the 
preparation  or  re constitution  station,  and  thence  to  the  servet  or 
guest. 

Perhaps  the  most  important  development  in  equipment  will  be 

in  the  capablllt;Les  of  the  industry's  suppliers.    The  computer 

13 

operated,  small'-scale  food  preparation  systems,      pioneered  by 
European  manufacturers,  may  make  it  quite  possible  that  the  structure 
of  the  prepared  food  manufacturing  industry  will  change  from  one 
dominated  by,  large  companies  to  one  in  whicTi  con^any  commissaries 
and  commissaries  operated  by  institutional  food  wholesalers  serve  a 
ninnber  of  retail  outlets  in  a  relatively  localized  market. 

Toward  a  New  Concept  of  Service 

If  we  are  to  think  about  serve  in  a  constructive  way  in  an  age 
of  exponential  change  irf  costs  and  availability ''of  labor,  we  must 
change  the  set  of  questions  we  are  askii&g  in  a  fundamental  way*  We 
must  shift  from  discussing  what  we  are  asking  In  a  fundamental  way. 
We  must  shift  from  discussing  what  we  know  to  what  .we  do  not  know. 
Discussions  of  service  among  industry  people  focus  on  alternations  or 
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reinforcements  of  traditional  patterns  of  service  and  traditional 
service  roles:    "Bellmen  carry  bags  and.  waitresses  serve  food. 
How  can  we  change  tliose  processes  to  do  them  better  or  at  lower 
cost?"    These?  questions  concentrate  on  what  we  know  something  about, 
but,  from  a  systems  analytic  view,  thay, begin  at  the  wrong  end  of 
the  process*    Our  question  must  become,  "What  satisfaction  does  the 
guest  require  in  this  process  and  how  can  we,  without  regard  to 
traditional  patternn,  of  f er  "that  sai:isfaction  to  the  guest  at  a 
cost  that  is  realistic.    More  simply ^,  what  is  our  objective,  stated 
in  terms  of  the  guest's  needs  and  wants?"    This  shift  in  orientation 
disposes  of  a  lot  of  mental  baggage  but  since  the  baggage,  for  most 
of  us,  is  a  lifetime  of ^experience,  it  is  hard  to  lep  go. 

Jerome  Valien  in  his  recent  article,  "Service:    A  New 
Definition, ^'^^  stated  the  dilemma  in  economic  terms.    To  paraphrase 
his  point,  it  is  an  economic  axiom  that  when  the  marginal  utility 
(Satisfaction)  per  dollar  is  less  for  one  good  than  for  another, 
the  consumer  shifts  his  expenditures  to  the  good  with  the  higher 
economic  utility  per  dollar.    This  is  what  has  happened  with  service. 
With  no  real  change  in  the  absolute  utility  provided  by  personal  ' 
service,  the  ytility  relative  tp  non^^service  goods  has  dropped 
because' of  the  failure  of  the  hospitality  industry  to  increase  its 
productivity  at  the  same  pace  as  other  industries. 

While  much  of"  the"  evolution  in  service  may  be  de-personalizing, 
it  is  equally  possible  that  mechanization"  may  make  passible  the 
"Re-personalization"  of  some  service  processes  by  eliminating  time- 
consuming  hand  labor.    We  may  be  able  to  move  from  "rooming  the  guest' 
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as  a  physical  process  to  "greeting  /the  guest"  in  a  way  the  guest 
perceives  as  satisfying,  for  instance.    The  key  is  in  a  shift  from 
thinking  of  ther  traditional  process^in?^ concentrating  on  the  needs 

and  wants  of  the  guest  as  the  starting  point  in  our  reasoning.  It 

i. 

is  clear  that  both  labor  cost  and  labor  supp^ly  constraints  are  making 
impossible , the  delivery  of  traditional  services  in  more  and  more 
operations.    Rather  than  'whittle  away"  at  the  quality*  of  service, 
it  may  be  time  to  begin  a  basic  redefinition  of  the  process. 
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Impact  of  Productivity  on  the  Service  Reistauraut 

The  market  for  the  food  service,  it  is  widely  accepted,  is  enhanced 
by  increasing  Incomes,  rising  education  levels  and  an  increasingly 
widely  traveled  public*    Evidence  of  a  basic  interest  in  fine  foods  is 
supplied  by  the  substantial  audiences  attracted  to  television  programs 
related  to  haute  puisine  such  as  that  of  Juli4  Childs  and  "the  Galloping 
Gourmet,"  as  well  as  by  the  growing  circulation  of  magazines  such  as 
Gourmet  and  a  substantial  increase  in  sales ^of  wide  varieties  of  cook 
books ♦ 

Service  restaurants,  however,  must  compete  with  alternate  leisure 
and  recreation  choices ♦    Equally  importantly,  the  food  service  industry's 
ability  to  satisfy  demand  is  basically  a  function  of  changing  costs  of 
the  factors  of  production  and  of  an  emerging  technology*    The  balance 
of  this  article  explores  data  on  productivity  in  various  kinds  of  food 
service  establishments  and  infers,  from  the  change  in  the  mix  of  rest- 
aurant  types  in  operation  since  1960,  the  direction  in  which  the  industry^ 
is  moving*    Finally,  the  potential  impact  of  large  quantity  food  pro- 
duction  systemQ  will  be  assessed  as  laying  the  ground  for  a  move  toward 
greater  variety  in  food  selection* 

My  particular  concern  is  with  .the  service  restaurant*    It  will  be 
appropriate  to  divide  those  in  turn  into  two  geperal  groups,  the 
luxury  restaurant  and  the  family ^restaurant  *    A  separate  kind  of  service 
system  is  found  in  cafeterias  which  are  generally  competitive  with  the 
family  restaurant*    Table  1  presents  an  operating  profile  developed  by 


Freshwater  of  25  food  seftvice  operations  from  data  gathered  in  1968  for 
cafeterias  and  in  1969  for  restaurants.  Six  single  line  and  six  double 
line  cafeterias,  six  family  restaurants  and  seven  luxury  restaurants 

were  reviewed. 

J 

As  Table  1  indicates,  the  double  lin^e  cafeterias  differed  from 

the  family  restaurants  and  single  line  cafeterias  in  being  larger 

operations.    All  three  economy  operations,  however,  have  roughly 

.comparable  check  averages.    Their  food  cost  ranges  between  35  percent 

and  38  percent,  their  payroll  costs  between  30  percent ^and  34  percent 
2 

of  sales.        The  family  restaurant,  with  a  chair  turn  of  8.6  appears 
to  make  a  more  productive  use  of  its  physical  facilities  but,  once 
again,  in  comparison  with  a  chair  turn  of  apprcJximately  five  for  cafe- 
terias, there  is  a  rough  similarity  in  result. 

•I 

These  three  economy  style  food  service  operations  can  be  contrasted 
with  the  luxury  restaurant  whose  dollar  sales  exceed  those  of  .the  smaller 
economy  food  service  establishments.    This  dollar  volume  is  attained, 
however,  with^ a  much  smaller  number  of  guests — roughly  one-third  the 
number  of  guests  served  in  the  single  ^ine  cafeteria  or  family  rest- 
aurant.    Clearly  this  result  is  achieved  because  of  the  higher  selling 
price  with  a  check  average  of  approximately  fiv^  times  that  experienced 
in  the  economy  operations  (not  check  average  in  1969).  'On  the  other, 
hand,  the  food  cost  lies  within  the  approximate  range  of  the  economy 
^  establishment  (at  the  upper  end)  while  the  payroll  lies  at  the  lower 
'  end  of  the  scale  for  the  other  operations^; 

In  choosing  these  operations ,  Freshwater  and  .his  colleagues  ' 
specifically  chose  representatives  of  successful  operations  within  each 
field.    Clearly,  then,  these  operations  are  not  reprei§€\ntative  of  *all 


ERIC 


29 


.mated 


TABLE  1 

Operating  Profile  of  25  Food  Servic^_^£a53.tlons 

Single  Line^  Double  Line-   Family  Type  Luxury 
Cafeterias       Cafeterias^     Res taurant^  Restaurant 


Estimated  Annual 
i'ales  . 


Average  Daily 
?     Guest  Count 

Check  Average 

Food  Cost  Z  of 
Sales 


Payroll  %  of 
Sale9 

Chair  Turn/day 


$  525,000        $  872,000         $  563,500         $  702,200* 


1,260 
$     "  I.l2 

38% 

30% 
,5.2 


2,136  . 
1.20.  $ 

36% 

•  34% 
5.0. 


1,290 
1.  34 

35% 

,32% 
8.6 


381 
6.26 

39% 

29% 
1.4 


Average  of  Six  Studied 

^Average  of  Seven  Studied 
c 

Generally  Lunch,  and  Dinner  only  Served 
Source:     Agricultural  Research  Service 


,    TABLE  2 

Ratio  of  Productive  Man  Hours   to  Total  Man  Hours^ 


Single  '^^^  Cafeterias 
Double  Line  Caf eter^ias^ 
Family  Type  Restaurants^ 
Occa'sion  Type  Restaurants' 


Performance 
81.2 
70.0 
77.  9 
73.9 


Average  of  Six  Studied 
^Average  of  Seven  Studied 
Based  on  Work  Sampling 


Source:     Agricultural  Re- 
search Service 
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Table  1  actually  understates  the  labor  cost  in  service  restaurants 
because  it  ignores  tips  paid  by.  the  guest  directly  to  employees.  If 
we  assume  no  tips  are  given  in  cafeterias  and  a  tip  of  15  percent  of 
the.  average  tip  is  given  in  Family  Type  and  Luxury  restaurants  and 
add  "that  amount  to  both  sales  and  payroll  cost,  a  significant  change 
in  relative  cost  patterns  results  which  is  summarized  below: 


-'Fatrie-  ia-  


Establishment 
Type 


Check  Check  Wage  Payroll  Wage  Payroll 

Average  average  bill  %  with-  bill  X  with 

without  with  without  out  tip  with  tip 

tip  tip  tip  tip 


Single  Line 
Cafeteria 


$1.22 


$1.22 


.37 


30% 


.37  30% 


Double  Line 
Cafeteria 


1.20 


1.20 


.41 


34 


.41  34 


Family  Type  * 
Restaurant  1.34 


1.54 


.43 


32 


.63  40 


Luxury 
Restaurant 


6.26 


7.20 


1.81 


29 


2.75  38 
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restaurants  but  rather  represent  relatively  successful  versions  of  these 
styles  of  operations.  ^  - 

Freshwater 's  studies  focused  on  the  ration  of  productive    man  hours 
to  total  man  hours.    Table  2  shows  that  the  luxury  restaurant  had  a 
productivity  performance  that  is  well  within  the  range  of  the  productivity 
of  the  economy  s'tvl^  operations.    Turning  to  Table  3,  we  begin  to  see 
drastic  differences  between  the  economy  type  restaurant  and  the  luxury 
operation.    Very  clearly  the  labor  requirements,  across  the  board,  are 
much  more* intensive  for  the  luxury  operation.    The  time  consumed  per 


hundred  guests  for  cooking  the  mor^  elaborate  dishes  in  the  luxury 
restaurant  occupy  something  on  the  order  of  three  times  that  of  the  more 
economical  restaurant.    The  same  is  true  for  the  salad  department  and 
for  warewashing.    Personal  communication  with  Mr.  Freshwater  confirms 

V 

the  supposition  raised  'by  Table  2^  namely  that  these  variations  in  iS^i^^^ 
hour  requirements  are  the  result  of  more  complex  service  and  not  of  some 
lower  efficiency  that  was  not  accounted  for  in  the  statistics.  There 
is  simply  moire  silverware,  more  china  and  other,  utensils  used  in  dining 
in  this  style  restaurant  than  there  is  in  the  less  elaborate  economy 
class.    Consequently,  there  is  more  work  generated  per  guest  in  ware- 
washing  just  as  salads  and  cooked  foods  require  more  attention  and  man 
hours  in  this  style  of  ope.ration.  ^ 

*  Similarly,  in  customer  service  it  is  possible  tp  make  rough 
comparisons  between  the  family  type  restaurant  and  the  cafeterias  if 
serving  and  utility,  and  bus  and  tray  labor  in  cafeterias  are  added 
together*     (This  does  involve  some  inaccuracy  since  part  of  the  work 
done  by  serving  personnel  in  a  cafeteria  might  be  accounted  for  by 
pantry  personnel  in  a  conventional  restaurant.)    Cafeterias  require 
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TABLE  3 

Summary  of  Manhour  Requirements   for  25  Food  Service 

")erations 


Meat  and 


s  per  hundred  guests'  required  by 

Singl'e  Line^  Double  Line       Family  Type  Luxury 
Cafeterias       Cafeterias         Restaurants^  Restaurants 


Vegetable 

3 

30 

2  . 

90 

3.85 

13. 

89 

Salad 

1 

20 

1 . 

02 

1.44 

5. 

23 

Ware  washing 

3 

10 

2  . 

86 

3.47 

•    11 . 

75 

Customer  service 

12.10 

35. 

75 

Serving   h  Utility  5.75 

"RlTs   h  T^-^ay  "   3".  1  9- 


3.  7  8 


Bar 

Bakery 


1  .85 


.  96 


5.69 


Total  Direct 

Labor  18.39 


18.35 


20.  86 


72.31 


Average  of  Six  Studied 
Average  of  Seven  Studied 

Source:     Agricultural  Research  Service 
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TABLE  4 


Product/vity   in  Food  Service  Establishments 


food  Service  Type 

Luxury  Res  taura.?i  ts 

Family  Res  t auran  t s^ 

Cafeterias 

d  ^ 

Fast  Food 


Direct  Labor 

Man  Hours  per  Hundred  Guests 
72.  3 
20.7 
18.3 
10.5 


^Average  'of  Se,ven  Studied 
Average  of  Six  Studied 

jAverage  of  Twelve  Studied 
Average  of  Twelve  Studied 


urci 


SouTce:'    Agricultural  Re- 
search Service 
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between  ^  and  10  1/2  hours  per  hundred  customers  for  service  computed 
In  this  fashion  compared  with  about  12  hours  in  a  family  type  restaurant. 
The  luxury  restaurant  requires  nearly  three  times  that  amount  of  labor 
for  serving  or  nearly  36  hours  per  hundred  guests.    Ignoring  the  amount 
of  time  required  for  bar  operations,  th€^ luxury  restaurant  still 

J 

requires  well  in  excess  of  tUree  times  as  many  man  ,hours  per  hundred 
guests  as  do  any  of  the  economy  operations  studied. 

Table  4  presents  nummary  data  for  the  whole  spectrum  of  food  ser- 
vice operations  including  preliminary  data  supplied  by  Freshwater  on 


F^st  Food  operations.    As  that  data  indicates,  the  fast  food  estab^^h- 

ment  with  its  extremely  simple^operating  format  requires  haJLf  as  many  man 

hours  per  guest  served  as  the  family  restaurant  and  one-seventh  that 

3 

of  the  luxury  restaurant. 

The  data  tha*t  ^e  presently  available  measuring  changes,  over  time. 

In  productivity  in  food  service  establishments,  is  unsatisfactory  for 

any  precise  statement  because-  of  the  large  tiumber  of  establishments 

with  ''no  paid  esiployees"  (ie.,  operated  by  the  owner  apd,  hj.s  family) 

which  report  sales  but  no  wages,  thus  distorting  the  relationship  of 

wages  to  output  by  seriously  understating  the  industry's  tot^l  wage 
1  • 

bill.    The  information  available,  however,  supports  the  general  con- 
clusion of  a  zero  change  in  productivity  over  the  past  ten  years.  The 
rate  of  «oies  per  employee  for  the  food  service  industry  is  the  lowest 

in  the  United  States  economy.      This  assertion  is  based  on  data  for- 

*. 

the  entire  industry.    Since  there  has-been  a  very  substantial  increase 
in  the  number  of  fast  food  establishments  in  that  10-year  'period  and 
these  are  known  to  be  more  highly  productive,  there  is  a  reasonable 
presumption  of  an  actual  reduction,  in^ productivity  since  1960  in  the 
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balance  of  the  (noa  fast  food  )  restaurant  industry.    While  wages  have 
not  risen  any  more  rapidly  in  the  food  service  industries  than  in 
other  sectors  of  the  economy,^    a  zero  productivity  change  compared 
with  an  average  annual  productivity  change  on  the  order  of  4  percent  in 
the  rest  of  the  economy  builds  a  strong  Inflationaify  tretvA  into  the 
cost  structure  of  the  restaurant  industry.  / 

This  strong  inflationary  bias  appears  to  fall  especially  heavily 
on  the  luxury  restaurant.    Prices  over  a  six  year  span  at  New  York's 
very  top  restaurants  rose  approximately  seventy  percent.    "On  a  broader 

-  saapling>-at  seventy  of-New  York's  finest  restaurantB  t.hf>  -iTirrpapp  h^gi 

I 

amounted  to  perhaps  50.  percent  in  six  years."      Since  this  study  was 
published  in  early  1972  it  does  not  take  into  account  the  recent  steep 
price  rises  based  on  food  cost  changes  and  is  largely  the  result  of 
rising  labor  costs  only. 

Fine^^^^ng  establishments  of  pre-World  War  II  featured  a  labor 
intensity  that  is  hardly  available  in  the  United  States  today.  The 
old  Ritz  Carlton  had  a  kitchen  staff  of  60  including  five  sauciets, 
with  a  waiter  and  waiter's  assistant  for  every  two  tables  md  a 
captain  of  waiters  for  every  four„tables  to  assu^  perfection  in  ser- 
vice*   The  price  of  a  typical  meal  in  that  establishment  was  $3.50.^ 
, Since  that  time,  the  size  of  kitchens  has  been  drastically  reduced 
even  in  the  finest  restaurants  and  in  the  vast  majority  of  restaurants 
the  number  of  choices  available  to  the  guests  have  been  very  drastical- 
ly reduced,    fiecent  trends  in  industry  composition  may  shed  some  light 
on  how  fine  dining  est^ablishment  will  fare  as  we  move  into  the  future. 

Table  5  demonstrates  that  there  has  been  a  fairly  limited  growth 
in  the  total  number  of  restaurants  since  1960.    This  growth  is  more 
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TABLE  5 

Change  in  Number  of  Firms , 
United  States  Restuarant  Industry  196.0-1969 

I960         1969  -Change 

Restaurant  and  Specialty 

Food  Units  24,7  ,000     254  ,000     +  7,000 

Fast  Food  Units  16,000       37,900  +11,900 


Restaurants  Other  Than 

Fast  Food  231  ,000     216,000     -  15,000 

Fast  Food  Units  %  of  * 

Tota_l.  Units  6.6%  14.9%  


Source:     Economic  Effec4:s  of  Franchising 


TABLE  6 


change  in  Number  of  Firms , 

United  States  Restaurant  Industry,   1960-1971  Estimated 

1960  1971  Change  ^ 

Restaurant  and  Specialty  ^ 

Food  Un-ftR                  247  ,000  256,000  +     9  ,000 

Fast  Food  Units                                  16  ,000  46,200  +  3X),'200 

Restaurants  Other  Than 

Fast  Food             '          231,000  209,800  -  21,200 


Fast  Food  Units^*of  ♦ 

Total  Units       .    .     ,  6.6%  18.0% 


Sources:     Economic  Elfects  of  Fra^nchisirig 

The  S4)ecialty  Restaurant  Industry 
Hayden'  S'tone  j  _lnc^ —  --r^v^^— 
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than  accounted  for  by ^the  increase  in  th^ number  of  fast  food  units. 
The  latest  period  for  which  definitive  figures  are  available  is  1969. 
From  1960  to  1969  thete  was  an  increase  of  only  7,000  restaurant 
operatio^ns  in  total  while  there  was  an  increase  of  21,500  fast  food 

establishments,  clearly  indicating  that  the  number  of  non  fast  food 

V  8 
restaurants  has  actually  declined  from  1960  to  1969.      Table  6  presents 

somewhat  more  provisional  data  based  on  an  estimate  provided  by  the 

9 

security  JEirm  of  Hayden  Stone.      Estimates  of^-he-number-of  establish- 
ments indicate  an  increase  of  9,000  restaurants  of  all  kinds  from 

-i96t)  to  1971  and  a"  provisional  estimate  of  the  ironteer  ^of—f-aHr"  fcrad  

establishments,  at  46,200,  indicates  an  increase  of  30,000  operations, 
nearly  a  300~percent  growth  in  the  eleven-year  period.    The  indicated 
decline  in  non-fast  food  restaurants  of  15,000  establishments  is  a 
reduction  of  six  and  one.-h.alf  percent  of  the  1960  total. 

In  looking  earlier,  at  productivity  rates,  it  was  clear  that,  in 
a  time  of  rising  wage  cost,  in  an  industry  with  static  productivity, 
the  luxury  restaurant  confronts  .a  difficult  situation.    Figure  5  pre- 
sents an  interesting  case  study.    Figure  5a  represents  an  operation 
which  features  a  distinctive  counter  style  fast  service  restaurant  with 
the  bare  minimum  of  personal  service  available.    Figure  5b  presents  a 
restaurant  with  moderate  amounts  of  service  but  still  not  in  the  luxury 
^  class  while  Figure  5c  presents  the  results  of  a  luxury  restaurant.  (The 
three  operations  are  located  in  the  same  city  and  owned  by  the  same 
company).    The  information  presented  is  shown  in  the  form  of  an  index 
with  1967  representing  a  base  year.    In  the  low  service,  counter  stj^le 
restaurant  ,  .,t he  aver ag,e„,CjyvLe^^, r ema in ed  relatively  constant  while  the 
average  wages  per  cover  fell.    Beginning  in  1970 >  wage  coats  began  to 
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skyrocket,  and  in  1971  it  became  necessary  to  begin  to  raise  prices. 
With  this  price  rise  the  average  number  of  covers  began  to  fall. 

There  was  no  "easy  time"  in  the  medium  service  configuration 
operation.    Wages  per  cover  increased  in  every  year  since  the  base 
year  and  the  cost  of  an  average  cover  also  rose,  and  there  was  a  modest 
reduction  in  the  number  of  covers  served  over  the  time  period. 

In  the  Itixury  restaurant,  wages  per  cover  rose  more  steeply^^t 
prices    rose  slightly  less  quickly,  perhaps  because,  here,  the  prices 
began  at  a  hjggner  absolute  level  than  in  the  other  two  cases.    In  any 


case,  the  ritmber  of  customers  fell  off  subscancially. 

These  three  examples  can  not  offer  "proof"  of  anything.  They 
serve  to  flesh  out  a  line  of  reasoning,  however,  regarding  the  effect 
of  the  pressure  of  wages  on  prices.    The  pressure  of  wages  on  profits 
results  in  necessary  price  increases  and  when  prices  are  increased,  ^ 
customers  may  choose,  in  a  highly  competitive  market,  to  seek  other 
alternatives.    The  question  which  arises  is  basically  one  of  price 
elasticity  of  demand,  and  there  is  simply  not  enough  data  to  tell  us 
authoritatively  the  point  at  which  rising  prices  will  drive  off  jnork 
revenue  than  is  earned  by  the  price  increase.    In  the  case  of  the  ttiird 
(luxury)  restaurant  mentioned  above,  it  can  be  reported  that  satis- 
factory profits  are  not  being  generated,  and  a  review  of  the  trade 
press  or,  for  that  matter,  of  the  general  business  press  indicates  that 
the  results  being  achieved  in  luxury  operations  across  the  country  more 
and  more  approximate  those  of  the  third  case:    falling  guest  volume  and 
a  break-even  or  losing  operation. 

—  Vrndurt'ixrity  ir\  1  tiviiry  eBt!flhllRhTnent:ft  Ifl  relatively  low  in  termfl 

of  number  of  guests  served;  thus,  the  amount  of  labor  added  is  clearly 
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what  the  customer  is  ^ying  'for.    In  a  zero  productivity  Change  'setting 
with  rapidly  rising  wages,  the  result  can  only  be  rapidly  increasing 
prices  to  the  customer.    It  is  an  axiom  of  economics  that  when  prices 
rise,  the  demand  for  goods  declines.    Thus,  as  prices  in  luxury  rest- 
aurants increase  relative  to  the  general  price  level,  we  can  expect 
these  operations  to  be  relying  on  a  smaller  and  smaller  portion  of  the 
population  for  their  clientele.    More  generally,  the  successful  table 
service  restaurants  which  have  been  developed  in  recent  years,  like 
Steak  and  Brew,  Emersons,  or  Steak  and  Ale,  appear  to  rely  on  a  fast 

hr— By-^?edtHi±ng-t4ie^nttiri>et--ofH^   


available  to  the  guests  they  reduce  the  number  of  man-hours  required 
in  the  kitchen  drastically  and  simplify  the  work  of  the  service  person- 
nel  in  the  front  of  th^  house  as  well.    Using  a  relatively  low  but 
consistent  quality  product  (tenderized  steak) ,  these  operations  look 
very  much  like  the  table  service  restaurant  of  yesterday,  but  are,  in 
fact,  a  stripped  down  version  systemically  more  like  McDbnalds  than  a 
traditional  restaurant.  While  it  is  useless  to  speculate  on  how  long 
this  particular  format  will  be  favored  by  the  guests,  the  relative 
uniformity  or  lack  of  differentiation  between  operations  may  make  it 
unujsually  subject  to  competition  from  innovative  operator^  who  discover 
a  distinctively  different  format. 

An  alternative  strategy  for  survival  has  been  suggested  for  many 
years  in  the  adoption  of  frozen  prepared  foods  to  reduce  kitchen  payroll 
and  simplify  operations.    Four  basic  advantages  of  "manufactured"  foods 
have  been  suggested.  ^  First  of  ajl,  factory  preparation  .j^limin^jt^  "the 
built  in  inefficiency  of  the  restaurant"  in  which  production  is  contin- 


gent on  the  arrival  and  ordering  behavior  of  the  guest.    Factory  preparation 

G4 


39 


also  offers  significant  economies  of  scale  over  even  the  largest  com- 
mercial restaurants.    The  factory  can >also  make  more  efficient  use  of 
joint  products  (such  as  the  various  cuts  of  meat  on  a  carcus  as  well  as 
trim,  bones,  etc.)    Finally,  the  sp^ce  costs  of  a  factory  are  less, 
-particularly  those  associated  with  land  cost  in  typical  manufacturing 
locations  as  contrasted  with  land  and  space  costs  in  a  good  food  service 
location. 

The  frozen  prepared  food  strategy,  however,  has  presented  a  number 
of  difficulties.    Basically,  operators  have  found  that  the  quality  of 
Trozen~Tooa8~available  was  of ra5rnot~accepi:able  "to  the  better  class  of 
restaurant  and  the\/ariety  of  quality  products  available  has  been 
entirely  too  limited\    In  general,  the  scale  of  production  required  for 
a  frozen  food  plant  or  similar  operation  is  such  that  a  limited  number 
of  relatively  standard  products  developed  fo  a  national  market  are  the 
best  that  can 'be  hoped  for.    This  standard,  often  undistinguished > 
product  combined  with  high  transportation  costs  arising  from  shipping 
a  refrigerated  product  across  substantial  distances  makes  for  a  product 
;  whose  advantagi^s  are  limited. 

An  alternative  large  scale  production  possibility  is  presented  by 
the  equipment  systems  developed  in  recent  years  by  Europeans.  These 
equipment  systems  Appear  to  offer  the  possibility  of  high  quality  small 
ba:^h  cookery  using  the  best  methods  of  ^freezing  in  a  plant  whose  size, 
however,  is  such  that  it  would  logically  serve  a  relatively  smaller 
market  and  be  able  to  offer  wider  variety.    This  equipment  i'^  presently 
being  adopted  in  commissary  operations  for  large  state  and  county , 
institutions  and  school  iunch  programs.    In  this  country,  the  possibility 
that  an  institutional  food  wholesaler  or  restaurant  chain  commissary 
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would  acquire  such  equipment  in  order  for  that  Yirm  to  establish  itself 

as  a  small  scale ^  flexible  manufacturer  of  frozen  prepared  food  seems 

to  be  an  idea  whose  time  is  about  to  come.    Provided  rigorous  quality 

control  measures  are  followed,  experiments  at  the  Cornell  Hotel  School, 

undertaken  during  the  late  sixties,  clearly  indicate  that  recipes  for 

12  13 

the  very  finest  foods  can  be  adapted  for  freezing,     *       Work  undertaken 
by  the  Army  suggests  that  where  a  chilled  rather  than  frozen  food  system 
can  be  used,  superior  quality  in  many  products  will  result,  providing 
the  food  can  be  served  within  72  hours  of  preparation. ''"^    Win  Schuler 
^s^^raata  -ope^fee  ^  i  gh  t-  re&t-aur aate  ia  Miehigaa  «n4  Indiana  «#ing  £t 
menu  featuring  a  large  number  of  centrally  prepared  foods,  the  majority 
of  which  are  shipped  chilled  rather  than  frozen. 

The  European  equipment  referred  to  earlie^  offers  the  potential 
flexibilitjn  to  introduce  an  element  of  "custom  design"  d,n  the  manu- 
facture of  frozen  prepared  foods  because  of  the  feasibility  of  relatively 
short  product  runs  (1000-10000  portions).    Thus,  the  next  turn  of  the 
wheel  may  see  a  resurgence  of  high  quality  arid  variety  rather  than  one 
more  step  toward  the  all-purpose  energy  pill  as  the_ model  of  dining 
^experience. 
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Toward  a  View 
of  Industry  .Dynamice  ~" 

Introduction  * 

In  the  course  of  conducting  this  project,  the  author  reviewed 
numerous  articles  and  publications*    Many  of  them  are  cited  and  described 
in  this  report;  others ^were  not  judged  to  be  helpful  in  the  task  at 
hand  and  -are  not  at  all.    Clearly^  then,  this  article  does  not 

constitute  an  effort  toward  an  exhaustive  review  of  the  vast  number  of 
articles  in  the  world  of  food  service*    Rather,  it  presents  a  highly 
selective  review,  with  emphasis  on  publications  which  are  not  a  part  of 
the  restaurant  trade  press  (though  some  articles  from  such  publications 
are  presented)*    Reliance  on  materials  from  outside  the  industry's 
"establishment"  offer  us  a  view  of  ourselves  as  others  see  us*  Thus, 
the  content  of  the  article  has  been  shaped  not  only  by  the  author's 
interpretation  of  the  literature  he  reviewed  but  as  well  as  by  the 
totality  of  that  literature* 

Gradually,  the  outlines  of  a  view  of  the  forces  shaping  the 
industry  became  clear*    The  balance  of  this  essay  presents  an  overview 
of  these  forces  and  relate3  them  to  particular  'articles  which  the  *:Z 
author  found  helpful  as  he  formed  his  views.  < 

Supply  Factors  fr.  ^  - 

The  present  age  is  seen  as  a  "golden  age  of  food  supply,"  and 
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should  continue  for  25  or  30  years.    More  intensive  cultivation,  however, 
will  be  necessary  to  maintain  these  supply  conditions.     (Vickerey^  1) 
While  new  sources  of  protein  are  available  in  abundance  from  fish,  leaves, 
plankton,  bacteria,  and  petroleum,  we  face  the  cultural  problem  of 
keeping  eating  from  becoming  a  neutral,  automatic  caloric  intake.   (Rey,  2) 

Labor  supply,  on  the  other  hand,  presents  immediate  problems  to 
the  food  service  industry  because  of  high  turnover  and  low  productivity. 
While  the  ayerage  annual  productivity  change  in  the  United  States  is 
four  percent,  there  is  practically  no  change  in  productivity  in  the  food 
service  industry.     (Kotschevar,  3) 

A  significant  source  of  income  to  restaurant  workers  come  from 
tips.    For  waiters  and  waitresses-,  however,  the  hourly  income  figures 
available  suggest  that  a  high  average  income  for  servers  employed  full 
time  ranges  between  $6,000  and  $7,000.     (These  estimates  are  based  on 
a  percent  of  employer  food  volume  rather  than  employee  income  reporting, 
which  may  be  subject  to  downward  bias  motivated  by  tax  avoidance.) 
(O'Connor,  4)    Resistance  to  tipping  may  be  increasing  with  the  growth 
in  packaged  vacations  and  the  increasing  entry  into  the  market  of  the 
cost-conscious  traveler.     (Anonymous,  5)    One  answer  tfo  the  problem  of 
tipping — and  to  the  problem  of  the  minimum  wage — is  the  addition  of  a 
servic.6  charge.    In  some  instances,  the  service  charge  has  met  with 
guest  'acceptance  (Musser^  6),  but  there  is  also  some  evidence  of  guest 
resistance  to  service  charges.     (Anonymous,  5) 

4  .'  - 

Fashion >  Style  apd  the  Matter  of  Quality 

Not  surprisingly,  traditional  restaurants  receive  inoceasingl/^ 
critical  Reviews"  as  prices  rise*    Quality  of  service  is  seen  as 
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eactendlng  beyond  the  server  to  practices  related  to  tipping,  "pushing" 
drinks,  overbooking,  credit  card  acceptance  and  the  like,  ^^ham,7) 
Limch  business  is  booming,  but  downtown  dining  spots  face  setious  dif- 
ficulties with  the  high  tab  dinner  meal  -which  is  forcing  many  into 
relocation — or  out  of  business.    Some  point  to  the  possibility  of  an 
industry  malie  up  exclusively  of  fast  food  establishments  and  very 
expensive  luxury  restaurants,     (Anonymous,  8)    Others  see  a  decrease  in 
demand  for  formal  dining  as  a  result  not  only  of  rising  prices  but  of 
shifting  social  customs  as  well,     (Anonymous,  9)    A  significant  number 
of  well  known  fine  dining  establishments  have  closed  their  doors  with 
factors  cited  including  not  only  rising  labor  and  product  costs  but 
also  rapidl^ rising  metropolitan  rents  and  resultantly  very  rapidly 
rising  restaurant  prices,     (Carruth,  10) 

7ast  food  offers  foods  traditionally  eaten  by  Americans  (AnonjrmouSj 
11) >  with  a  shift  beginning  recently  from  hamburgers  toward  such 
newer  entries  as  pizza  (Anonymous,  12)  and  the  very  recent  emergence 
of  steak  aS*a  fast  food!     (Anonymous,  11)    While  the  somewhat  different 
"all  you  can  eat"  format  presents  an  operator  with  problems,  enticement 
to  gorging  is  becoming  an  acceptable  and  successful  marketing  techniqu 
(Anonymous,  13  and  14)    The  informal  style  of  the  merging  popular 
restaurant  often  goes  to  extremes.     (Anonymous,  15) 

A  definable  American  cuisine  exists  in  an  embryonic  stage  (Anony- 
mous, 16),  but  the  difficulties  of  delivering  high  quality  food  may 
require  the  combination  of  a  high* volume,    popular  priced  operation 
with  a  moua-BSrvice  intensive^ resJLaurant  under  the  same  roof,  with 
two  or  thrfee  operations  sharing  a  common  production  staff  and  facilities 
(Anonymous,  17)  <  ^ 
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Ready  Foods >    One  possible  approach  to  making  high  quality  cuisine 
an  feconomically  fea^^ible  product  is  found  in  frozen  prepared  foods,  A 
great  deal  has  beeu^written  in  the  trade  press  about  the  uses  of  frozen 
T)repared  foods  but  a  series  of  experiments  leading  to  the  perfection  of 
very  high  quality  frozen  prepared  foods  have  been  conducted  at  the 
Cornell  Hotel  School  and  may  not  have  received  the  attehtion  they  de- 
serve.    The  term  "Ready  Foo<ii^'  was  used  as  early  as  1962  to  denote 
food9  which  are  partially  or  totally  prepared.     (Christian,  18)  The 
concept  advanced,  however,  to  refer  to  foods  prepared  on  premise  by  an 
operation  thus  maintaining  their  own  quality  standards  and,  ideally, 
achieving  economies  by  concentrating  expensive,  skilled  preparation 
labor  in  a  narrow  period  while  permitting  expanded  menu  variety. 
(Sayles  and  MacLennan,  19)    Considerable  flexibility  is  offered  by 
fairly  lengthy  storage  times  for  high  quality  sauces,  and  specialized 
l)rocedures  have  been  developed  for  handling  wine  cookery,  difficult 
products,  and  other  special  applications.    Of  particular  importance  is 
MacLennan 's  suggestion  of 'replacing  the  volatiles  by  adding  a  small 
amount  of  the  original  volatile  ingredient  (for  instance,  wine)    dt  the 
time  of  reconstitution.     (MacLennan,  20  and  21)    The  development  of 
Escoffier's  recipes  for  the"Ready  Foods"  method  suggests  that  unusually 
high  quality  foods  can  b^'^epared  using  these  methods.    While  reports 
of  commercial  restaurants  converting  successfully  to  the  "Ready  Food" 
system  were  not  noted,  it  is  clear  that  this  technique  is  coming  into 
use  in  hoqpAttca»*-and  institutions.  (Sherck,  22) 

Marketing 

The  food  service  industry  has  clearly  entered  the  arena  of  national 
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marketing  with  the  application  of  such  sophistijiated  marketing  techniques 
as  test  marketing  in  selected  markets  to  determine  the  feasibility  of  a 
new  menu  item  for  a  whole  chain  (Anonymous,  23);  or  testing  an  entire 
restaurant  concept  (Anonymous,  24);  as  well    as  to  making  increasing 
use  of  the  "experience  gained  in  marketing  by  other  non-food  service 
retailers*     (Anonymous,  25) 

The  cost  of  even  a  relatively  uncomplicated  television  campaign 
at  the  national  level  is  impressive.     (Anonymous,  26)    As  smalifer  chains 
reach  a  certain  size,  they  are  able  to  enter  the  national  advertising  * 
tourney  and  begin  competing  with  nation^adr^chainJ^s  well  as  the  independ- 
ent local  operations.     (Anonymous,  27  and  28/    Smaller  chains,  however, 
are  able  to  identify  regional  markets  within  which  they  can  "take  on" 
national  competition  with  substant^^CaT  use,  of  the  electronic  media. 
(Anonymous,  29  and  30)    Franchise  groups  are  able  to  momt  not  only 
parent  company  campaigns  but  also  to  attract  substantial  matching 
expenditures*  in  local  markets  supporting  a  national  theme  through  ex- 
penditures of  local  affiliates.     (Andnymous*  31) 

The  development  of  what  is  essentially  a  fast  food  format  with  the 
appearance  of  a  full  service  restaurant — the  format  put  forward  by  such 
growth  chains  as  Steak  and  Ale,  Steak  and  Brew,  and  Emersons — is  really 
a  marketing  innovation  rather  than  a  technological  innovation.  (Anony- 
mous,  32)    The  difficulties  of  competition  in  the  media  faced  by  the 
independent  are  not  only  related  to  a  high  dollar  "entry  level"  but 
also,  to  the  conceptual  and  technical  difficulties  of  media  campaigns 
on  the  part  of  the  indep^endent  operator.     (Anonymous,  33  and  34)  As 
one  reviews  articles  on  food  service  chains  which^use  extensiye  ad- 
vertising, particularly  in  the  electronic  media,  he  is  struck  by  the 
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degree  to  which  the  30  second  or  60  second  "connnercial"  format  rein- 
forces  a  simplified  menu  strategy. 

In  at  least  one  case,  operations  research  techniques  have  been 
found  to  be  helpful  in  analyzing  potential  restaurant  .locations, 
existing  restaurant  locations,  and  existing  restaurant  performance  with 
respect  to 'location,     (Sella,  35) 

Fast  Food  and  the  Specialty  Restaurant 

*  • 
With  the  development  of  large  national  chains,  a  new  and  valuable 

source  of  information  is  opened  to  the  student  of  the  Food  Service 

Industry:    security  analyses  prepared  by  major  brokerage  houses.  Several 

large  firms  have  developed  analysts  with  expertise  in  the  food  service 

industry.     (Anonymous,  36)    Perhaps  the  best  known  and  most  successful 

fast  food  firm  studied  by  security  analysts  is  McDonalds,  who  have  been 

successful  in  every ^market  they  have  entered,  with  growth  accounted  for 

by  both  increasing  number  of  units  and  increasiixg  the  average  sales  per 

unit.    Food  and  payroll  combined  typically  run  just  under  60  percent 

with  the  firm's  expansion  being  virtually  self-funding,     (Brody,  37) 

The  "specialty  restaurant  industry"  follows  a  fast  food  format  systemical- 

ly  but  also  includes  coffee  shops,  dinner  steak  houses,  and  such 

miscellaneous  specialty  foods  as  pizza,     (Reiss,  38)    The  typical  fast 

food  customer  for  fried  chicken  tends  to  b^  a  working  wife  with  children, 

an  above  average  family  income  but  >only  average  social  status,  a  yen 


for  excitment  and  sociability  rathe^than  homemaking  and  is  described 


as  "a  sSll^otype  ^Q^our  moder'n  suburban  housewife."    (Tiger t,  Lathrop, 
and  Bley,  39)    Changing  food  consumption  patterns  are  supported  by 
rising  education  and  Income  levels,  greater  mobility  and  leisure. 
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the  growing  number  of  working  wives,  and  the  development  of  technology 
and^mass  media.  (Ullen6vang/40) 

Some  franchisees  have  become ,  themselves,  large  chains,  as  is  the 
case  with  Gino^s    (Anonymous,  41)    Applications  "of  the  fast  food  system 
are  particularly  appropriate  to  such  entertainment  complexes  as 
Disney  World.     (Anonymous,  42)    The  food  business  continues  to  be  an 
imique  industry  in  spite  of  the  simpler  operating  format  of  the  fast 
food  company.    This  is  indicated  by  the  failure  of  some  conglomerates 
who  have  entered  the  hospitality  business  unsuccessfully.    A  good 
example  is  the  unsuccessful  attempt  of  General  Foods  to  absorb  Burger 
Chef.     (Anonymous,  43  and  44)    As  food  companies  become  large,  national 
corporations,  problems  related  to  accounting  policy,  SEC  regulations, 
and  similar  considerations  become  a  part  of  the  food  service  manager ^s 
set  of  problems.    Accounting  problems  have  been  particularly  trouble- 
some to  fast  food  franchising  companies,     (Anonymous,  45)    The  large 
companies  have  developed  significant  commitments  to  the 'ititemational 
market  and  are  well  on  their  way  to  becoming  multi-national  firms. 
(Anonymous,  46,  47,  and  48) 

Some  Views  of  the  Future 

Sales  are  increasing  for  the  industry  as  a  whole  but  the  luxury 
*  restaurant  is  troubled  by  fear  of  violence  at  night,  high  prices,  and 


a  shift  of  population  to  the  suburbs.    The  fast  food  franchise  sector 


has  had  its  troubles  as  well,  including  the  substitution  of  a  franchise 


concept  for  managerial  talent,  poor  site^^ choices,  s<tuabbles  between 
franchisors  and  franchisees,  and  accounting  irregularities.    While. the 
majority  of  fast  food  establishments  are  chain  affiliated,  91  percent 
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of  the  Ixjxury  food  establishments  are  independents.     (D(5^y,  49)  A 
quiet  revolution  is  taking  place  in  the  restaurant  industry  basically 
siinilar  in  nature  to  the  evolution  of  the  grocery  store  from  an  inde- 
pendent neighborhood  store  to  a  chain  operation  marked  by- expanding 
sales  volume,  reduced  customer  services,  and  collective  purchasing. 
(Smith,  50) 

Changes  anticipated  include  the  increased  use  of  computers  and 
other  non-human  control  systems  and  devices  as  well  as  preparation  of 
foods  on  a  large  scale  in  local  operations.     (Willett,  51)  The 
possibility  exists  of  a  completely  automated,  computerized  restaurant 
In  which  the  olfactory  and  visual  environment  is  manipulated.  Conveyors 
could  move  food  to  and  dishes  from  the  table  quickly  and  automatically. 
(Avery,  52)    A  principal  means  of  fighting  changing  cost  patterns  in 
the  near  and  intermediate  future  is  frozen  prepared  foods.     (Calif ano 
and  Weiss,  53)    New  kinds  of  food  products  may  come  to  substitute  for 
better  known  ones  with  increasing  frequency  as  there  is  evidence  that 
consumers  are  not  only  willing  to  accept  artificial  flavoring  but  have 
even  come  to  prefer  It  I     (Bralove,  54) 

The  food  service  industry  is  now  and  will  continue  to  be  experienc- 
ing a  belated  industrial  revolution  as  it  substitutes  production  line 
labor  and  capital  for  craft  labor.    Structural  change  is  facilitated"  by 
a  systems  approach  with  possible  emphasis  on  convenience  foods.  Some 
50  percent  of  the  units  are  currently  reported  to  be  using  some  conveni- 
ence foods.     (Perkins  and  Penn,  55)    New  de2?lvery  sys'tems  such  as 
monorails  are  already  having  an  impact  on  hospital  food  service  (Walek,  56), 
but  perhaps  the  most  fundamental  equipment  change  in  view  is  found  in 
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the  European  food  production  system  referred  to  as  the  "cooking  street," 
featuring  large  quantity,  automated  food  production  equipment  in  a 
commissary  or  quasi-f actory  setting.     (Ronan,  57) 
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Toward  a  View  of  Industry  Dynamics: 
An  Annotated  Bibliography 

Supply  Factors 

1,  James  R.  Vickery.     '^Possible  Developments  in  the  Supply  and 

Utilization  of  Food  in  the  Next  50  years/*    Food  Technology, 
(June,  1971),  p.  55. 

Changes  in  the  utilization  of  food  for  the  next  50  years  should  be 
able  to  be  predicted  fairly  reliable  since  the  nutritional, ^food,  and 
agricultural  sciences' have  been  sufficiently  developed  to  provide  a 
firm  basis  for  forecast.    The  present  "golden  age  of  food  supplies" 
should  continue  for  25  to  30  years,  until  the  pressure  of  population 
and  economics  begin  to  restrict  dietary  choice.    There  is  a  reasonable 
chance  that  food  supplies  will  keep  pace  with  demand,  provided  we 
greatly  intensify  agricultural  production  by  using  all  available  arable 
land;  developing  tropical  and  arid  land;  using  selected  animal  breeds; 
utilizing  protein  source  in  the  sea;  and  using  single-cell  protein  for 
animal  feed.    These  innovations  will  require  the  work  of  a  wide  range 
of  skilled  people.    The  protein-calorie  malnutrition  problem  is  most 
serious  in  children  and  is  directly  proportional  to  ajocio-economic 
conditions  and  disease  patterns.    Development  of  indigenous  capacity 
to  pay  is  of  primary  importance,  for  as  family  income  rises,  so  does  its 
protein  intake  per  day.  ^ 

2.  Louis  R.  Rey,     "The  Role  of  Industry  in  Meeting  the  Challenge  of 

Future  Food  Needs."  Food  Technology,  25,  26  (January  26,  1971), 
pp.  26-32. 

As  man's  ability  to  feed  himself  has  advanced,  his  Involvement  and 
satisfaction  with  the  process  has  decreased.    This  presents  a  challenge 
to  keep  an  agreeable  and  relaxing  part  of  life  from  becoming  a  neutral, 
autOTnatic  caloric  intake,  of  a  mere  biochemical  and  physiological 
nature.    The  article  states  the  larger  problem  is  to  provide  enough  food 
for  the  peoples  of  the  world.    New  sources. of  protein  are  seen  as 
coming  from  Fish  Protein  Concentrate,  extraction  of  protein  from  green 
leaves,  exploitation  of  plankton,  mass  production  of  protein  from,  mono- 
cellular organisms  by  fermentation,  and  controlled  fermentation  of  pure 
petroleum  derivatives. 

As  people  become  more  concerned  about  health,  they  face  the  problem 
of  knowing  how  food  intake  an<i  nutritional  habits  affect  physical  and 
mental  processes,  central  nervous  system  performance  and  social  behavior. 

Along  with  accepting  the  challenge  to  feed  the  world,  the  food  in- 
dustry is  taking  over  a  whole  new  field:    a  more  biological  approach  to 


78 


54 


the  welfare  and  harmonious  development  of  the  human  being. 

3.  Lendal  H.  Kotschevar.    "Labor  Shortage  Intensified  by  High  Turnover 

and  Low  Productivity."    Hospitals,  J.A.H.A. >     (May,  1972)  p.  76 

Dietary  management  is  faced  with  the  problems  of  finding  adequate 
labor  and  controlling  labor  costs.    Hpalth  care  facilities,  according 
to  the  author  are  understaffed  by  4  percent  in  the  food  service  worker 
category  and  by  7  percent  in  the  professional  dietitian  category.  In 
the  decade  previous  to  1968,  wages  for  food  service  workers  had  doubled 
to  $1.68  , an  hour.    By  1980,  the  average  wage  for  food  service  workers 
is  projected  ta  be  $3.50  per  hour.    High  turnover  among  food  service 
supervisors  and  workers  is  seen  as  another  significant  problem.  Pro- 
ductivity in  the  food  service  industry  is  half  that  of  other  industries. 
While  the-  annual  productivity  change  in  the  United  States  is  4  percent, 
increases  in  productivity  in  food  ser^ce  are  so  miniscule  as  to  be  non- 
existent. 

Kotschevar  suggests  tl\at  productivity  may  be  increased  through  the 
use  of  prepared  foods  which  reduce  the  amount  of  time  necessary  for 
preparation.    These  convenience  foods,  Kotschevar  says,  raise  food  costs 
by  5  percent  while  lowering  labor  costs  by  10  percent.    Productivity  can 
further  be  increased  by  waste  of  labor.    More  training  of  ft)od  service 
workers  can  help  increase  productivity. 

4.  Charles  M.  O'Connor.     "Wages  and  Tips  in  ^Restaurants  and  Hotels." 

Monthly  Labor  Review,  (July,  1971),  pp.  47^51 

A  survey  of  employees  in  restaurants  and  hotels  covered  by  the 
Fair  Labor  Standa?:ds  Act  indicated  that  table  waiters  and  waitresses 
were  nearly  all  classified  as  tipped  employees.    In  restaurants  they 
averaged  $1.14  an  hour  in  wages  and  $1.80  in  tips.    Tips  averaged 
substantially  more  in  full  course  restaurants  ($1.93  an  hour)  compared 
to  other  types  of  restaurants  ($1.36  an  hour),  although  wages  were 
nearly  the  same  ($1.14  v.  $1.16,  respectively).    Waitresses,  who  out- 
numbered the  waiters  4  1/2  to  1  on  the  sutVey,  generally  made  less  in 
tips  in  both  the  full  course  ($1.78)  and  other  ($1.33)  restaurants 
than  the  men  ($2.62  and  $1.65,  respectively).    Other  tipped  restaurant 
employees  received  substantially  leas.    Bartenders  averaged  one  dollar 
an  hour  in  public  fe^s  in  addition  to  hourly  wages  that  ranged  from 
$2.21  in  the  South  to  $3.06  in  the  East.    Bus  help  earned  $1.43  an 
hour  in  wages  arid  42  cents  an  hour  in  tips  (generally  through  a 
sharing  arrangement  with  the  waiters  and  Waitresses)  in  full  course 
restaurants  and  $1.54  art  hour  plus  12  cents  in  tips  in  othej:  restaurants. 
Bellmen  earned  $1.23  and  hour  in  wages  and  $1.18  in  tips. 

5.  Anon.     "Tipping:    Travel's  Tedious  Tax."    Cornell  Hotel  and  Restaurant 

Quarterly,  Vol.  8    (February,  1968),    pp.  43-50. 

The  cost  of  packaged  trips  often  does  not  include  gratuities.  Tips 
are  resented  when  they  come  as  a  surprise  after  the  guest  thinks  he  has 
determined  his  vacation  cost  in  advance.    This  problem  is  increasingly 
acute  among  the  growing  number  of  budget-conscious  purchasers  of  packaged 
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vacations  from  the  lower  middle  income  and  young  age  groups  recently 
enterthg  the  travel  market.    Tipping  is  of  greater  significance  to 
waiters,  waitresses,  and  bellmen  than  to  other  hotel  and  restaurant 
employees.    For  those  who  receive  them,  tips  are  often  largely  tax 
free  because  of  under-reporting.    The  tip  began  as  a  means  of  offsetting 
a  low  Wage,  and  the  tip  credit  provisions  of  the  minimum  wage  law  per- 
petuates that  discrepancy.    One  way  to  eliminate  tipping  is  the  institu- 
tion of  a  service  charge.    There  is  some  evidence,  however,  of^uest 
preference  for  voluntary  tipping  and  resistance  to  a  service  charge. 

6.    R.  D.  Musser.    "Answer  to  the  Tipping  Problem."    Cornell  Hotel  and 
Restaurant  Quarterly,  Vol.  8  (February,  1968),    pp.  99-101. 

The  author  discusses  the  no-tipping  system  instituted  at  the  Grand 
Hotel,  a  resort  hotel  that  caters  to  conventions,  on  MacKinac  Island 
between  Lake  Michigan  and  Lak,e  Huron.    The  no-tipping  -system  was 
introduced  in  an  effort  to  deal  with  a  stringent  minimum  wage  passed 
by  the  Michigan  Legislature  in  1964.    The  system  was  designed  to  pro- 
vide salary  credits  for  room  and  board  provided  by  the  resort  to  its 
employees .  > 

The  system  involves  an  automatic  15  percent  service  surcharge  on 
all  guest  bills.    Employees  are  paid  a  small  salary  and  are  given  an 
incentive  pay  to  maintain  quality  service.    Reaction  by  patrons  to  the 
no-tipping  system  has  been  highly  favorable  and  employees  make  the  same 
money  as  they  did  before  the  no-tipping  policy.    While  payroll  has 
increased  from  $350,000  in  1964  .to  $850,000  in  1968,  the  increase  has 
been  offset  by  employee  payments  for  room  and  board  and  collections 
from  the  15%  service  charge. 


Fashion,  Style  and  the  Matter  of  Quality 

7.  John  C.  Perham.     "The  Restaurants  That  Executives  Hate."    Duns  Review, 

(December,  1972),    pp.  57-59. 

Top  business  executives  are  giving  vent  to  their  iEeelings  about 
the  current  state  of  fine  dining.    Despite  company  expense  accounts, 
executrv^BS^are  appalled  at^  the  dramatic  price  increases  at  top  rest- 
aurants.   Exacerbating  the  situation  is  the  selectivity  of  luxury 
restaurants  about  credit  cards  they  will  accept,  with  many  of  the  most 
expensive  refusing  to  accept  any.    Businessmen  find  many  of  the  same 
restaurants  "coinplacent  and  sloppy"  with  neither  food  nor  service 
comparable  to  their  prices.    Further,  the  short  shrift  given  the  non- 
drinking  customer  and  the  intense  pressure  applied  by  restaurant  staff  , 
to  tip  heavily  is  especially  rankling  to  the  businessmen*  interviewed. 
Finally,  some  luxury  restaurants  tend  to  overbook  reservat46ns^ — some- 
times meaning  waits  of  over  two  hours.    The  feeling  among  top  executives 
is  that  fine  dining  is  becoming  an  increasingly  rare  pleasure. 

8.  Anon.    "Dining  Out  in  America  -  How  Old  W^ys  are  Changing."  S. 

News  and  World  Report,  (April  20,  1970),  pp.  92-94. 
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Dining  out  is  tmdergoing  change  that  has  a  profound  impact  on  the 
restaurant  business.    Lunch-time  business  is  booming,  but  at  night, 
downtown  restaurants  are  empty,  forcing  many  to  close  or  relocate.  With 
money  bo  tight  these  days,  most  families  can  no  longer  afford  the  luxury 
of  eating  out.    Those  who  can,  patronize  either  suburban  restaurants 
or, less  expensive,  fast  food  services.    Rising  cost  prices  and  the 
difficxilty  of  finding  and  keeping  reliable  h^lp  also  hurt  the  restaurant 
business.    In  the  future,  we  may  see  only  the  elegant  restaurant  and 
the  franchise,  fast-service  type,  with  nothing  in  between. 

9.  Mon.    "Toast  Fateweli  to  the  Two  Hour,  Seven  Course  Dinner." 

Advertising  Age,  (October,  1971),  p.  45. 

The  retreat  and  eventual  abandonment  of  the  full  course  dinner  is 
seen  by  the  author  as  a  result  of  shifting  social  customs  and  habits 
and  severe  economic  pressures  on  the  restaurant  industry.    The  declining 
tendency  of  the  family  to  eat  as  ^  unit,  the  trend  toward  consumption 
of  less  food  on  an  increasing  number  of  occasions  during  the  day — all 
suggests  the  demise  of  the  full  course  dinner  menu.    A  generation 
^weaned  on  fast  foods  is  liable  to  view  the  formal  dinner  with  positive  . 
aversion.    Increasing  labor  and  food  costs  have  almost  completely 
undermined  the  economic  viability  of  the  full  course  dinner  menu. 

The  article  foresees  the  replacement  of  the  full  course  dinner  * 
menu  with  a  limited  selection  of  entrees  of  high  quality  much  in  the 
same  manner  of  the  abbreviated  menus  of  France ^s-four-and  three-star 
restaurants.'  ^ 

10.  Eleanore  Carruth.    "Restauranteers  Med  Some  Recipes  for  Survival." 

Fortune,  (March,  1972),  p.  91. 

A  layge  number  of  fine  restaurants  have  closed  their ^oors  and  some 
are  speaking  of  the  end  of  an  era.    This  development  is  noticeable  not 
only  in  New  York  but  in  15  major  cities  studied  across  the  United  * 
States.    The  difficulties  of  the  fine  dining  establishment  are  attributed 
to  exploding  labor  costs,  union  pressures,  limited  or  zero  growth  in 
productivity,  rising  raw  product  . c6sts  with  meat  SAd'fidh  showing  the 
greatest  rise.    For  downtown  restaurants  a  significant  pressure  ia 
that  of  ballooning  real  estate  values  With  the  square  foot  rental  charge 
of  $6.50  in  one  area  going  to  $40  when  the  old  buildings  were  replaced^ 
with  new  ones.    In  six  years,  there  has  been  a  70%  increase  in  prix 
fixe  menus  at  New  York^s  very  top  restautants  while  a  50%  increase  was 
noted  in  a  broader  sampling  of  70  "good  to  finest"  New  York  restaurants. 
Changing  styles- make^ the  formal  restaurant  seem  "passe"  to  many 
operators  and  customers. 

11*.    Anon.    "The  Roadside  Gourmet:    Pop  Goes  the  Food."  NeWsweek, 
(September  25,  1972),    pp.  76-78. 

*>■ 

In  1971  there  were  35,547  firanchised  fast  food  outlets  throughout 
the  United  States  with  a  gross  of  $5.3  billion.    Projections  for  1972 
indicate  a  22  percent  increase  to  $6.5  billion.    The  franchise  fast,, food 
outlet  or  "pop"  restaurant  is  characterized  by  ine3;pensive  prices  and 
produce  uniformity.    According  to  this  article,  items  of  pop  restaurants 
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are  nothing  new,    "Pop"  restaurants  cater  to  the  traditional  American 
taste  for  hamburgers hot  dogs,  fried  chicken,  and  ice  cream.  Excep- 
tions are  relatively  new  items  such  as  tacos,  pizza,  and  steak.  Pop 
food's  emphasis  is  on  the  slick  packaging  of  old  staples  and  the  employ- 
inent  of  the  most  modem  marketing  and  merchandising  techniques. 

The  newest  twist  in  the  fast  foods  industry  is  the  steak  house. 
Characterized  ty  the  same  standardized,  strictly  limited  menu,  the 
steak  house  offers  up  a  more  luxurious  decor  and  higher  prices,.  The 
history  of  the  fast  foods  industry  has  been  one  of  heady  growth.  Yet 
with  many  areas  now  saturated  with  franchises,  rapid  expansion  seems 
less  likely.      Furthermore,  there  appears  to  be  an  incipient  revolt 
of  franchise  owners  who  are  claiming  that  .the  parent  corporations 
elevate  prices  and  restrain  trade  by  requirit^g  them  to  buy  standardized 
products.    Yet  with  a  one-fifth  share  of  the  $30  billion  that  Americans 
spend  f or *f6od  in  all  hotels  and  festaUrants ,  the  "pop"  restaurant 
industry's  future  seems  bright. 

12,  Anon,     "A  Palate  Revolution,"    Forbes  >     (February  15,  1971),  pp, 

35,37,''  •  •       ^  • 

This  article  .deals  with  the, growing  popularity  of  pizza  with  the 
American  palate  and  its  importance  in  the  fast  foods  industry.  Accord--' 
ing  to  a  recent  Gallup  Poll  commissioned  by  Food  Service  Magazine,  the 
21  to  34  age  group  has  switched  allegience  from  hamburgers  to  pizza. 
Demonstrating  the  growing  popularity  of  pizza  is  the  growth  of  Pizza  , 
Hut,  Inc,  of  Wichita,  Kansas,  with  700  stores  and  sales  of  $22  million 
and  the  largest  of  the  chains,  Shakey's  owned  by  Great  Western  Stores, 
with  350  stores  and  sales  of  $68  million  a  year, 

,  While  pizza  is  not  a  true  fast  food  item — it  takes  12  to  15  minutes 
to  prepare — technblogical    innovations  such  as  frozen  pizza  buns  ' 
(Losurdo  Bros,  of  Moonachie,  New  Jersey)  which  when  thawed  become  dough 
for  an  oven  fresh  pizza  are  speeding  up  preparation.    Frozen  pizza 
sales  are  also  expanding  with  Grand  Union  supermarkets  reporting  an 
annual  doubling  of  sales  and  Kraftco,  Inc,  'ready  to  make  a  major  entry 
into  the  frozen  pizza  market. 

13,  Anon,    "The  Importance  of  Being  Greedy,"    Time,  (October  23,  1972), 

p.  72,  '  , 

The  article  describes  the  trials  .and  tribulations  of  the  "all  you 
can  ^^t"  restaurant,  like  the  Howard  Johnsons 's  Restaurant  in  Spring 
Valley,  New  York,  where  hjl-gh ^scV^ool  students^  arrived  on  one  chicken 
night  (all  the  chicken  you  can  eat  for  $l.j69)  and  consumed  360  pieces 
of. chicken  (90  pounds).     Some  establishments  aee  the  person  who  eats 
too  mucli  as  excellent  advertising. 

In  addition  tp  catering  to  galloping  gourmands^  restaurants  that 
of fei^  unlimited  seconds  have  to  deal  with  individuals  who.  smuggle  out 
food#    A  manager  of  a  Shakey^s  Pizza  Parlour  in  California  discovered 
a  patron  Walking  out  with  200  pieces  of  chicken  stashed  in  a  guitar 
case.    'Despite  these  difficulties >  the  "all  you  can  eat"  theme  seems 
to  be  gaining  in  popularity  throughout  the .restaurant  industry. 
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14.    Anon.    "All  You  Can't  Eat."    Newsweefc.    (October  8,  1973),  pp.  89- 
90. 


.The  popularity  of  buffets  and  smorgasbords  with, the  eating  public 
has  increased  dramatically  over  the  past  few  years.  Restaurants 
specializing  in  "all  ypu  can  eat  specials ^"  threatened  by  sky-^cketing 
food  costs  have  had  tG  tighten  their  belts.*  Howard  Johnson's  new  * 
approach  advertises  yseconds  on  the  house"  rather  than  "all  ^u  can 
eat."    Some  restajiMnts  have  been  forced  out  of  business  while  others 
have  had  to  r^fctse  prices  as  much  as  15  percent  since  the  first  of  the 
year.  <  '  ^ 

15.  Aaqn.    *^aite#s  on  ^eel."    Newsweek.     (December  11,  1972),  p.  116. 

Putting  waiters  on  roller  skates  may  "be  the  answ*er  to  increasing 
waiter  productivity  with  two  Eastern  restaurants  poin^iiig  the  way.  The 
owners  of  La  Nicoise,  a  French  bistro  in  Washington,  'i).C.,  hoplilg  to 
dispel  the  traditional  stuffiness  of  French  restaurg^lts,  placed  their 
serving  staff  on  skates  for  the  dinner  shift.    Acci«[tB  are  few,  but 
on  one  occasion  a  chocolate  mousse  was  dropped  on  a  senator.    An  added 
attraction  is  to  hour  of  cabaret  held  nightly  performed  by  waiters  and 
inaitre  d* — all  |^n  roller  skates. 

The  latest  entry  into  the  restaurant  roller  derby  is  the  Eighth 
Street  Ga:U.ery,  a  pub-like  restaurant  ovned  by  the  Horn  and  Hardart 
chain.    Roller  skating  waiters  were  introduced  as  a  zany  come-on,  but 
'the -gimmick' has  prSved  to  be  a  practical  innovation. 

16.  Anon.    "Is  There  Really  an  America^*  Cuisine?"    Saturday  Review/ 

•florid,  (November  20,  1973),  pp.  28-35. 

This  article,  is  a  collection  of  writings  describing  the  coHtribution 
made  by  various  regional  kitchens  to  the  emergii^g  American  cuisine. 
American  cfboks  have  adapted  cooking  skills  brought  from  the  Old  World 
and  those  learned  from  the  Indians  to  utilize  the  new  and  strange 
native  foods;  .they  have  also  created  new  cooking,  baking,  and  preserving 
methods.    From  a  blending  of  the  food  habits  of  many  peoples,  there  is 
emerging  a  true  and  recognizable  AmeiJ.can  cuisine. 

17.  »  Anon.    "Kennedy  Center:  . 3  in  1  Combo."    Institutions /Volutne  Feeding," 

^70  (May  1,  1972),  pp.  68t69.  ^ 

Coordination  is  the  key  to  the  Canteen  Corporation's  operation  of 
the  Kexmedy  Center's  three  restaurants — Promenade  Buffeteria  (a  cafeteria) > 
The  Gallery  (an  intimate  cafe)',  and  LaGrande  Scene  (haute  cuisine)*  All 
meals  (over  10,000  a  week)  are  prepared  in  one  ultra  modexm  kitchen 
equipped  with  two  especially  designed  tilting  braising  psmys  with  cooking 
areas  up  to  12  square  feet  and  self  generating  heating  units.  Quality 
standards  for  food  are  identical  in  all  three  restaurants. 

An  example  of  the  meticulous  coordination  involved  in  Canteen's 
"operation  is  seen  in  the  red  snapper  Vith  lobster  served  at  La  Grande 
Scene  that,  with  the  addition  of  shrimp  and  scallops,  becomes  the  Seafood 
Newburg  for  ^;he.Gallwy.    The  6hds  of  the  snap{>er 'are' u|rilized  in  the 
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Creole  sauce  for  the  cafeteria.    To  insure  top  quality  in  the  cafeteria 
operation,  policy  reqtiires  that  at  least,  one  of  .  the  chefs  eats  a  meal 
in  the  ^cafeteria  each  day.    Executive  chef  Claude  Bouchet  inspects  the 
cafeteria  line  each  inoming.    Staffing  requirements  for  the  three 
reststurant  operations  include  a  cooking  and  preparation  staff  of  25  under 
the  Executive  Chef,  30  in  cleaning  a  maintenance,  35  waiters  and  cock- 
tail waitresses. 

18.  Vance  A.  Christian.    "Ready  Food  Research  at  Cornel."    The  Cornell 

Hotel  and  Restayrant  Administration  Quarterly,  3:1  (May,  1962), 
pp.  14^15. 

Christian  reports  on  a  survey  conducted  by  the  School  of  Hotel 
Administration  at  Cornell  University  on  the  production  of  "Ready  Foods" 
by  food  manufacturers  for  the  hotel,  restaurant,  and  institutional 
matiffet.    "Ready  Foods"  are  menu  items  that  dre  either  partially  or 
totally  prepared  and  require  only  one  production  operation  for  servin^^. 

A  Research  program  was  established  to  examine  the  factors  of  cost,  "  • 
preparation  methods,  and  customer  agceptance  of  "Ready  Poods'*.  The 
goal  of  the  study  is  seen  as  deterMning  the  utility  of  "Ready  Foods" 
in  helping  the  hotel  and  restaurant  indtistry  deal  with  the  problems  of. 
increasing  labor,  food  and  equipment  costs,  and  the  lack  of  skilled  ) 
cooking  personnel. 

19.  C.  I.  Sayles  and  H.A.  MacLennan.      "Ready  Foods:    The  Application 

of  Mass  Production  to  a  La  Carte  Food  Service  Using  Prepared- 
To-Order  Food."  'The  Cornell  Hotel  and  Restaurant  Administra- 
tion Quarterly,  6:12,  (Augxist,  1^65),  p.  21 

A  rising  wage  scale,  increased  food  costs,  low  labor  productivity 
and  lack  of  skilled  help  are  the  difficulties  with  which  the  foo4_8pT- 
vice  industry  as  a  whole  must  deal.    They  are  especially  critical  to 
food  service  operations  itl  hotels  and  in  high  quality  restaurants.  This 
article  is  a  preliminary 'report  on  a  research  project  xmder taken  by  the 
Cornell  School  of  Hotel  Administration  called  "Ready  Foods — The  Applica- 
tion <^f  Mass  Production  to  a  la  Carte  Food  Service  Using  Prepared  to  Order 
Food . "\"Ready  Foods,"  according  to  the  article,  is  'a  term  applied  to  |^ 
food  that^has  been  processed  to  the  p6int  where  it  can  Be  kept  for  a 
convenient  period  of  storage.    Such  processing  includes  packaging  the 
food  in  individual  portions. 

Advantages  of  "Ready  Foods"  are  numer.ous  -and  center  on  the  economies 
of  mass  production.    One  highly  skilled  chef  can  supervise  mass  production 
of  "Ready  Foods"  with  less  highly  trained  cooks  dqing  the  actual  work. 
"Ready  Foods"  allow  menu  expansion  at  a  minimiim  additional ^cost  and 
allow  resort  hotels  and  other  hotels  with  seasonal  peaks  and^ valleys 
in  occuf)ancy  to  ut'iTize  their  facilities  more  efficiently.  "Ready 
Foods"  offer  hotel  restaurant  operations'"  the  opporttmity  to  increase  y 
sales  Volime  and  profits  as  well  as  to  institute  more  effective,  in- 
ventory and  coat  controls.    Included  in  the  article  |ire  a  list  of  35  \ 
"Ready  Food"  items  with  portion  cost  inform^ion  for  various  appetizers, 
entrees,  and  desserts/ 
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20,  H,  Alexander  MacLennan.    "Ready  Foods  Repearch  Advances  at  Cornell," 

Cornell  Hotel  and  Restaurant  Administration  Quarterly,  8:1 
(May,  1967),  pp.  114-116. 

The  article  states  that  a  coinbination  of  increased  labor  costs  and 
scarcity  of  skilled  culinary  personnel  has  resulted  in  the  limited 
loenu  consisting  of  easily  prepared  roasts  and  grilled  items — augmented 
by  a  few  pre-cooked  frozen  foods — purchased  from  food  processors.  The 
Ready  Foods  concept  of  on-premises  mass  production  of  menu  items  which 
are  then  individually  portioned  and  frozen  for  future  use  is  suggested 
as  an  alternative  to  th^^^Tft^ieeding  menu — a  menu  of  even  fewer  choices. 

Research  done  by /the  (Jomell  School  of  Hotel  Administration  on  the 
adaptability  of  vario  is  food  items  to  the  Ready  FoWs^Process  indicates 
that  bases  may  be  sto  red  for  up  to  three  months  with  no  loss  of  quality. 
Basic  sauces  may  be  k^pt  for  up  to  five  weeks.    The  best  procedure  for 
recipes  req^uiring  wine  is  to  add  half  the  allotted  amoimt  of  wine  before 
packaging  and  freezing  and  the  remainder  during  reconstitution.  Such 
fopds  as  frer^cft  fried  potatoes  or  eggplants  should  be  partially  deep 
fat  fried  before  packaging  arid  freezing.    During  reconstitution,  the 
items  should  be  immersed  in  deep  fat,  allowing  the  thawing,  heating, 
and  cooking  processes  to  continue"  simultaneously .    The  use  of  Ready 
Foods  in  a  demonstration  by  the  Cornell  School  of  Hotel  Administration 
suggests  that  a  27.2  percent  departmental  profit  on  hotel  restaurant 
operations  (without  the ^ aid  of  the  banquet  trade)  is  possible  as  a 
result  of  the  utilization  of  Ready  Foods. 

21.  '  H.  Aleacander  MacLennan.    "Ready  Foods."    The  Cornell  Hotel  and 

Restaurant  Quarterly,  8:14  (February,  1968),  pp.  56-68. 

MacLennan  foresees  the  introduction  of  the  Ready  Foods  concept 
as  a  remedy  for  the  mounting  red  ink,  the  decline  in  food  qua^^y,  and 
the  radical  reduction  in  menu  selections  in  hotel  food  service  opera- 
tions. Ready  Foods  are  distinguished  from  convenience  and  other 
prepared^f oods  by  several  factors.    Preparation  is  in  large  quantities 
and  perfcft^ed  on  the  premises.    As  no  more  than  three  or  four  foods 
are  prepared  in  any,  one  day^,  there  can  be  complete  supervision  by 
the  master  chef,  a  return  to  classical  cooking  methods,  and  no  need 
for  synthetics  or  food  additives.    Freezing  is  employed  as  the  method 
■ei-pxeseryatioti  and  storage,  so  serving  requires  a  simplified  reheating 
process.    Single  portion  packaging  prevents  the"  quality  deterioration 
that  nopnally  accompanies  lotig  permds  on  a  steam  table.    Ready  Foods 
prepared  and  packaged  on  premises  can  also  accommodate  local  tastes  and 
different  portion  sizes. 

The  adaptability  of  Ready  Foods  to  the'demands  of  haute  cuisine  is 
supported*  by  the  use  of  recipes  by  Escof f ier  in  testing  the  viability 
of  the  Ready  Foods  concept.    Start  up  costs  for  the  implementation  of 
the  Ready  Foods  concept  involves  purchase  of  a  blast  freezer,  increased 
zero  degree  refrigeration  storage  areas,  some  reheating  equipment,  and 
larger  food  inventories.    Ready  Foods,  through  mass  production,  reduces 
both  food. costs  and  labor  costs  per  portion  and  helps  avoid  food 
wastage.    Menus  can  be  expanded  at  minimal  costs <  and  such  high  profit 
items  as  appetizers >  soups,  and  dessWrts  can  receive  greater  promotion. 
One  master  chef  can  oversee  the  entiife  program  of  food  production  and 
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exercise  close  supervision- of  the  few  items  prepared  each  day* 
Classical  recipes  or  thfe  ch6f 's  owa  recipes  can  be  Incorporated,  and 
all  recipes  can  start  with  fresh  foods.    Local  tastes  can  be  catered 
to  tnore  readily.    Finally,  greater  acctiracy  can  be  attained  in  cost 
figures  for  food  production  and  inventory  control. 

22.    Charles  K.  Sherck,  "Changes  in  Food  Consumption  Patterns."  Food 
Technology,  25  (September,  1971),  pp,  50-52. 

The  author  examines  changes  in  food  consumption  patterns.  Cur- 
rently the  food  service  segment  of  the  food  industry  (both  institutional 
and  restaurant)  accounts  for  30  percent  of  the  American  consumer's  food 
dollar,  and  this  figure  is  expected  to  increase  to  50  percent.  Within 
the  institutional  market,  rising  labor  costs  and  lack  of  trained  food 
service  personnel  have  cau|^^^^^a^marked  increase  in  the  use  of  conven- 
ience''foods ,  frozen  ^trees,  premade  individually  wrapped  sandwiches, 
and  other  pre-prepare^^  items.    A  growing  trend  in  hospital  feeding  is 
the  elimination  of  food  preparation  as  a  part  of  the  hospital  function. 
Food  is  prepared  in  individxial  servings  off  site,  then  shipped  to  the 
Hospital  where  it  is  reheated  in  microwave  ovens.    School  lunches  are 
expected  to  increase  from  4  billion  to  8  billion  by  1976.    Within  the 
restaurant  sector  of  the  food  service  industry,  fast  foo'd  outlets  show 
the  fastest  rate  of  growth. 

Socio-economic  trends  that  will  affect  the  food  service  industry 
include  educational  level,  income,  travel,  urbanization,  leisure  activities 
number  pf  housewives  working,  disappearance  of  the  family  meal,  and 
disappearance"  of  the  three-meal-per-day  regimen.    Emphasis  on  the  slim 
trim  look  by  the  young  and  educated,  concern  for  health,  and  increasing 
emphasis  on  nutrition  and  nutrition  education  will  also  have  major. im- 
pacts on  the  food  service  industry. 


Marketing 

2^3.    Anon.    ''McDonald's  for  Breakfast?    We're  Working  On  It."  Advertising 
Age,  43  (September  11,  1972),  p.  52. 

McDonald's,  the  hamburger  fast  food  franchiser,  has  begun  test- 
marketing  breakfast  at  some  of  its  outlets  located  in  Chicago,  Pittsburgh, 
and  Washington.    The  new  menu  item  is  a  fried  egg  served  on  a  muffin. 
The  article  suggests  that  it  is  doubtful  that  it  will  be  seen  nationally 
at  ev6ry  McDonald's  outlet  as  there  are  over  2,000  outlets  and  some 
franchisees  may  reject  menu  additions.    Another  addition  to  the  McDoMld's 
mei^  is  the  Tripple  Ripple,  a  three  flavored  cone,  .frozen  hard  enou^ 
so  that  it  can  be  purchased  with  the  rest  of  the  meal  and  be  soft 
enough  to  eat  when  it  is  time  for  dessert. 

24.    Anon.    "General  Mills  Open  First  Betty  Crocker  Restaurant  in  Dallas." 
Advertising  Age,  40    (July  28,  1969),  p.  74. 

General  Mills  is  ope;aing  the  first  of  its  Betty  Crocker  Tree  House 
Restaurant  and  Bake  Shops  in  Dallas  in  Novemeber,  1969.    Pour  additional 
test  restaurants  are  planned  for  openings  by  June,  1970,  in  various  parts 
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of  the  country.    The  Dallas  operation  will  sell  varioxis  baked  goods  and 
20  different  kinds  of  cookies  and  yill  include  a  cater-counter  to  sell 
takeout  foods  for  lunches. 

25.  Anon.    "Pre-printed  Coupon  Insert  Results  Told."  -  Editorial 

Publisher,  104    (July  24,  1971),  pp.  31-32. 

The  article  outlines  in  detail  the  use.  of  the  pre-printed  coupon 
insert  advertising  campaign  conducted  for  Arby's  Roast  Beef  Restaurants. 
The  campaign  centered  on  getting  the  customer  to  try  an  Arby's  roast 
beef  sandwich.    To  this  end,  he  was  induced  by  the  offer  xif  a  free  milk 
shake  with  each  sandwich  purchase  and  a  coupon.    The  campaign  had  a  20 
percent  response. 

26.  Anon.    "Burger  King  Drive  Has  $1,000,000  Promotion  Xag.J^  Advertis- 

ing Age,  42  (September  13,  1971),  p.  2. 

Burger  King  Corporation  has  budgeted  $1,000,Q00  for  a  Saturday 
morning  and  prime  time  series  advertising  campaign*    The  network  (drive 
will  be  primarily  directed  toward  a  Saturday  children's  seri^  and  will 
introduce  a  new  animated  consumer  spokesman  dubbed  )'The  Burger  King" 
and  a  new  theme  **where  kids  are  king."    In  addition^  six  million  theme 
book  covers  will  be  distributed.    This  new  campaign  Ij^icates  a  shift 
in  eiSphasis  from  the  adult  market  to  the  children's  market.  Burger^ 
mng^  entered  network  TV  in  the  8<)ring  of  1971. 
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27.  Anon.     "Pizza  Hut  Has  Basketball  in  '72  Ad  Plans."  Advertising 

Age,  43  (April  17,  1972)^,  p.  85. 

/ 

,    Pizza  Hut,  Inc.  moves  into  national  advertising  with  plans Jor 
1972  centered  on  sports  and  especially  on  its  sponsorship  of  a  college 
all-star  basketball  classic  ^carrieavby  120  TV  stations  acro'ss  the  country 
Computerized  ballots  are  available  m  local  Pizza  Huts.    The  special 

11  include  18  minutes  of  commercials.    Pizza  Hut,  Inc.  is  relatively 
neW  to  national  advertising;  its  first  campaign  began  in  1970. 

28.  Anon.    "Shakey's  Opens  Il^s  Big  'Ad  Guns  on  Hamburgers,  Chicken." 

Advertising  Age,  42  (December  27,  1971),  p.  3 


Shakey's  Pizza(T^cXOTsJmoxmts  a  new  adverti^iQc  campaign 
designed  as  a  frontal  att-a^j^^ji  the  two  leaders  in  the  fast  food  business 
McDonald's  ^d  K^tucky  Fr£dd  Chicken.    The  strategy  is^o  allow  these 
two  giants,  with  advertising  budgets  of  $25  million  and  $10  million 
respectiyely ,  to  convince  the  American  family  to  go  out  and  eab,  at 
which  point  Shakey's  hopes  to  persuade'  the  family  that  there  are  better 
alternatives  to  hamburgers  and  chicken.    The  1972  budget  is  set  at  $3 
million.  '       ^  V^^^ 

The  theme  of  the  ad  campaign ,^'**^raKey's  Feeds  You  Fun,"  projects 
Shakey's  as  a  cross  between  a  family  eating  place  and  a  beer  hall  with 
heavy  Gay  90's  motif.         ^  "  ' 

h 

29.    Anon.    "Church's  Initial  Campaign  Tests  in  Dallas—Fort  Worth." 
;,dL Advertising  Age^  44  (June  25,  1972),  p.  31. 
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Church's  Pried  Chicken,  Inc.,  with  500  outlets  in  23  states  will 
laroch  Its  first  advertising  campaign  In  June  of  1973.    Chxirch's  dis- 
tribution strength  is  mainly  in  the  Southeast  and  Southwest.    The  ini- 
tial test  will  utilize  radio  and  TV  In  the  Dallas-Fort  Worth  area.  The 
theme  of  the  advertising  campaign  will  be  "The  golden  test  of  Church's 
comes  ringing  through."    Text  expenditures  are  expected  to  exceed 
$200,000  in    a  12-month  period. 

30.  Anon.    "Pup  'N'  Taco  TV  Stresses  *Fun'  Image."    Advertising  Age, 

42  (September  7,  1971),  p.  18. 

Pup  'n'  Taco. Drive  Up,  operator  of  50  fast  food  outlets  in  the 
Los  Angeles  area,  initiated  a  $100,000,  five-week  TV  Spot  campaign 
oriented  towards  promoting  hot  dogs  and  tacos  as  ftm  to  eat.    Hot  dogs 
are  seen  as  associated  with  aidch  "good  timesf"  as  ball  games,  picnics, 
and  circuses.    This  is  the  cl^ain's  first  major  advertising  campaign. 

31.  Anon,    "international  Pancake  House  TV  Spots  Use  Grid  Action." 

Advertising  Age,  42  (September  27,  1971),  p.  8. 

International  House  of  Pancakes,  Inc.  initiated  an  advertising 
campaign  for  the  1971  football  Season,  to  promdte  sales  of  official 
miniature  helmets  at  participating  restaurants  in  the  national  chain. 
Television  spots  in  90  markets  plus  full  page  advertisements  in  Boys 
Life  and  Scholastic  will  be  employed.    Seven  advertising  agencies 
served  cooperative  groups  of  franchise  owniers  J4  coordinating  and 
supplementing  national  materials.    Budgeted  expenditures  for  the  In- 
ternational House  of  Pankcakes  advertising  program  in  1971  were  $1,000,000 
and  $10,800,000  when  local  cooperative  efforts  were  added. 

32.  Anon.  "New  Concepts  Work  for  Steak  and  Brew."    Advertising  Age,  44 

(April  9,  1973),  p.  46. 

'  The  success  of  Longchamps,  Inc. 's  Steak  and  Brew  chain,  which  has 
expanded  to  50  locations  within  the  heavily  populated  East  Coast  cor- 
ridor, can  be,  according  to  the  article,  attributed  to  its  emphasis  on 
the  preferences  and  budgets  of  the  young.    Steak  and  Brew  outlets  are  ^ 
designed  with  an  English  pub  motif  and  with  heavy  emphasis  on  info«toilty- 
"a  casual  place  where  you  can  almost  hang  out."    The  menu  is  limited  so 
that  the  check  won't  get  out  of  hand.    R(ir^hermore,  Steak  and  Brew 
employs  the  concept  of  unlimited  bread  and-J»alad,  plus  all  the  beer, 
wine,  or  sangria  a  person  can  drink.    AflTa  result ,^ Steak  and  Brew*** 
clientele  is  the  young,  the  working  clasSj  family,  and  surprisingly,  the 
upper  class  at  leisure  time.    Average  sa^es  for  the  29  company-owned 
units  is  $950,000 — all  at  locations  where  restaurants  had  previously 
failed. 

33.  Anon.    "Two  Admen  Customers  of  Tea  Room  Create  Ads  for  Owner,  Fee 

.  is  Food."    Advertising  A^e>  40  (November  10,  1969),  pp.  78,80. 

This  article  discusses  tfd  adsjgj^iing  campaign  for  a  mid- 
Hanhattan  restaurant,  the  Russian  Tea  Room.    The  campaign  was  designed  to 
change  the  image  of  the  restaurant  from  that  of  finger  sandwiches  and 
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petits  foiirs  to  that  of  a  sophisticated  specialty  restaurant.  Full 
page  ads  In  the  New  York  Times  emphasized  menu  entrees,  and  the  reaction 
has  been  impressive.    The.  campaign  was  created  by  two  advertising  firm 
executives  as  a  "due  bill''  arrangement  (that  is,  in  return  for  food  and 
services  from  the  restaurant). 

34.  Anon.     'Customers  Know  More  About  You:    Are  You  Learning  About  Them?" 

Institutions,  (April  15,  1973),  pp.  68-79. 

Patron  research  often  deals  with  demographics  rather  than  patron 
attitudes.    New  research  services  can  expand  these  boundaries  with  such 
methods  as  a  patron  dairy  approach  or  behavioral  research.    A  customer's 
reasons  for  his  choice  are  often  multiple  and  complex.    Food  services 
can  only  benefit  from  a  fuli^  knowledge  of  the  customers  and  their 
preferences.        /  ^ 

Burger  Biggie;  a  carry-ojtt  franchise  chain,  found  that  its  position 
of  area  dominance  was  beginning  to  decline.    Using  market  segmentation  to 
get  at  the  causes  of  then  decaying  popularity,  they  were  able  to  define 
cleanliness  and  high  prices  as  the  areas  needing  improvement.  They 
embarked  on  a  program  of  positive  corrective  action  and  subsequently 
began    to  regain  the  market.    Market  segmentation  can  be  effective  not 
only  in  such  defensive  action,  but  also  to  probe  the  market  ability  of 
new »concepts  or  new  avenues  for  existing  operations. 

35.  Francis  R.  Salla.    "Computer  Evaluation  of  the  Restaurant  Site.'* 

Cornell  Hotel  and  Restaurant  Quarterly,  (November,  1968),  pp. 
25-31. 

This  article  reports  the  use  of  a  computerized  mathematical  model 
to  aid  in  site  selectiop^   Quantitatively,  factors  incorporated  in  this 
model  include  population,  income,  advertising  budget,  number  of  cc^ 
petitors,  and  traffic  volume.    Qualitative  factors  such  as  neighborhood 
characteristics,  ability. of  the  manager,  and  site  visibility  are 
quantified  with  a  1  -  to  -  10  scale.    Five  models  were  originally 
constructed  for  (1)  general  restaurants,  (2)  drive-ins,  (3)  hamburger 
places,  (4)  cafeterias*  and  (5)  specialty  restaurants.  Subsequently 
a  sixth  model  for  highway  restaurants  was  developed,  and  specialized 
models  were  constructed  for  a  iluml^er  of  franchised  restaurants.  Actual 
empirical  values  (such 'as  traffic  count:    12,000;  the  htimber  of  parking 
places;  or  distances  to  motels)  are  substituted  in  a  complex  set  of 
equations.    Computer  solution  of  these  equations  results  in  a  dollar 
volume  prediction  that  has  so  far  been  highly  accurate.    The  model  is 
useful  not  only  in  selecting  new  sites,  but  also  in  evaluating  current 
operations  and  analyzing  potential  for  new  volume.    The  accuracy  of  the 
input  data  is  of  critical  importance. 


D.    Fast  Food  and  The  Specialty  Restaurant 

36.    Anon.    "Restaurant  Industry."    The  Wall  Street  Transcript,  XLII: 
~  -  7  (N^pvember  12,'  1973),  pp.  34929-25008. 

A  round  table  discussion  presents  the  views  of  five  security  analysts 
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who  have  specialized  in  the  restaurant  industry.    The  participants  are 
Alice  J,  Bradle  (Paltie>  Webber,  Jackson  and  Curtl-s,  Inc.),  Carl  F. 
DeBiase  (Moore  and  Sehley,  Cameron  and  CoJ,  Richard  Reiss,  Jr.,  (Hayden 
Stone,  Inc.),  Alfred  L.  Simon  (Sanford  C.  Bernstein  and  Co.),  and  Janet 
W.  Tanner,  (Aetna  Life  and  Casualty  Insurance  Group). 

37'.'   Alice  J.  Brody.    "MacDonald ' s :    A  Security  Analysis."  Research 
Department,  Paine,  Webber,  Jackson  and  Curtis  (1973) 

Virtually  every  market  MacDonald 's  has  entered,  f^om  rural  to 
urban,  has  proved  successful  and  now  accounts  for  an  11  percent  growth 
compounded  since  1961.    Revenues  are  derived  from  licenses,  rentals, 
service  fees,  and  operations.    Food  sales  estimates  are  accounted  for 
as  follows:    hamburgers,  49  percent;  french  fries,  15  percent;  fish 
sandwiches,  7  percent;  beverages,  23  percent;  and  desserts,  6  percent. 
Food  costs  typically  range  from  36.5  percent  to  37.5  percent  of  sales. 
Daily  inventory  assists  in  maintaining  minimum  waste.    Payroll,  assum- 
ing a  $2.00  minimum  wage,  is  $300  per  day  with  payroll  cost  accounting 
for  approximately  21  percent  of  sales. ^^Advertising  and  promotion 
requires  4.5  percent  of  sales  with  1  percent  going  for  national  adver- 
tising and  .5  percent  for  in  store  promotion.    Prospects  for  MacDonald 's 
continued  growth  in  sales  and  profits  appear  bright,  but  the  fast  food 
competitive  environment  is  becoming  increasingly  more  difficult  with 
only  the  best  run  firms  surviving.    MacDonald *s  expansion  is  seen  as 
virtually  self-funding  because  of  high  profits  and  favorable  cash  flow. 

38.  Richard  Reiss,  Jr.    The  Specialty  Restaurant  Industry.  Research 

Department,  Hayden  Stone,  Inc.,  (February,    1973) • 

V    •  Reiss  sees  the  specialty  restaurant  as  having  four  basic  sets  of 
characteristics:     (1)  common  ownership  bonds;  (2)  centralized  control 
wii\h  decentralized  management;  (3)  easily  recognizable,  proven  format; 
an^(4)  competitive  prices,  limited  menus^nd  low  labor  content. 
Within  the  overall  specialty  restaurant  iformkt,  he  sees  four  categories: 

(1)  fast  food,  (2)  coffee  shops,  (3)  dinner  houses,  and  (4)  miscellaneous. 
Six  facts  are  crucial  to  the  success  of  a  specialty  restaurant:  (1) 
real  estate  and  site  selection  and  development  expertise;  (2)  acceeo 
to  permanent  capital  for  new  unit  expansion;  (3)  creation  of  material 
or  regional  franchise  (brand)  through  standardization  of  operating 
procedures  and  standards,  national,  regional,  and  local  advertising 
*^and  marketing;  (4)  superior  management  training  and  compensation 
programs;  (5)  strict  operating  and  financial  control  procedures;  and 
(6)  the  discipline  to  stay  wj^th  a  proven  operating  format  and  restrict 
expansion  to  manageable  proportions.    Reiss  reviews  five  firms  in 
depth:    MacDonald  Is >  Sambo's,  and  Pizza  Corporation  of  America,  Denny's 
and  Emersbns's  Ltd. 

39.  Douglas^ J.  Tigert,  Richard  Lathrop,  and  Michael  Bley.      The  Fast 

Food  Franchise."    Journal  of  Retailing,  (Spring,  1971),  pp. 
81-90.  ? 

In  January,  1969,  a  25-page  questionnaire  was  mailed  to  a  panel 
of  1000  homeiaakers.    The  85  percent  returns  gave  information  on  fast 
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food  chicken  purchases,  and  a  well-defined  demographic  profile  of  the 
heavy  user  emerged:    a  full-time  worker ;  young;  in  a  family  with  slightly 
more  children  than  the  sample's  average;  and  in  a  family  with  a 
significantly  higher  family  income  than  sample  average "but  with  ayerage 
educational  and  occupational  status.     Further,  data  regarding  life  style 
indicate  a  homemaker  who  seeks  excitement,  is  concerned  with  how  she 
looks,  is  less  concerned  about  homemaking  and  cooking,  is  not  particular- 
ly oriented  toward  her  home  and  children,  and  is  active  socially.  The 
authors  conclude  that  "she  is  the  stereotype  'of  our  modern,  suburban 
housewife." 

40.     Leon  P.  Ullensvang.     "Food  consumption  Patterns  in  the  70's."  Vital 
Speeches  of  the  Day,  1970,  pp.  240-246.   

The  past  d^de  has  been  a  period  of  remarkable  change,  especially 
?Q^n?"^^"  """^  changing  food  patterns.    The  consensus  prognosis  for  the 
iy /O  s  is  continued  change.    Rising  education  and  income . levels ,  greater 
mobility  and  leisure,  the  growing  number  of  working  wives  and  the  de- 
velopment of  technology  and  mass  Wdia  will  all  have  a  tremendous  impact 
on  our  food  habits.    Family  meal  patterns  are  rapidly  changing  while  the 
quest  for  convenience  and  greater  diversity  continue.    The  ways  in 
which  food  is  acquired  and  prepared  are  also  changing,  with  growth 
occurring  in  large  chain  units,  small  convenience  stores  and  away  from 
home  feeding. 

The  basic  forces  which  will  affect  product  success  in  fhe  future 
are  hedonic  satisfaction,  convenience,  changing  meal  patterns,  and 
eagerness  to  try    new  products  regardless  of  their  origin.  Consumer 
needs  will  be  more  intellectual,  reflecting  new  life  styles  and  the 
affluent  mentality.    Marketers  must  be  quick  to  spot  changes,  interpret 
them  into  meaningful  products  and  services  and  deliver  these  products 
in  such  a  way  as  to  elicit  positive  responses. 

41.    Anon.     "Record  Results  on  the  Menu."    Financial  World,  (May  16 
1973),  p.  23. 

One  firm  that  has  successfully  capitalized  on  the  fame  of  its 
oymer  is  that  of  Gino's,  Inc.  owned  in  part  by  Gino  Marchetti,  a  star 
defensive  end  with  Baltimore  Colts.    The  company  which  has  342  units  all 
company  owned,  is  located  mainly  in  Maryland,  eastern  Pennsylvania, 
Delaware,  New  Jersey,  and  the  Washington,  D.C.  area.     Its  menu  consists 
of  Colonel  Sander's  Kentucky  fried  chicken,  hamburgers,  and  other 
complementary  fast  food  items.     Sales  in  1972  were  128  million  dollars. 

Attempted  expansion  into  Connecticut  and  the  highly  competitive 
Los  Angeles  market  resulted  in  a  1.8  million  dollar  loss  when  the 
company  divested  itself  of  the  21  unprofitable  units  in  these  states  in 
1971.    Gino  s  now  concentrates  on  its  mid-Atlantic  market.  Expansion 
plans  center  on  Rustler  Steak  Houses,  economy  steak  houses,  and  en- 
couraging results  with  -the  22  units  presently  in  operation  have  led 
the  company  to  project  the  opening  of  200  additioanl  Rustler  restaurants 
in  1974  and  1975.    First  quarter  earnings  in  1973  were  a  43  percent 
year-to-year  advance  on  a  25  percent  sale  gain.  * 
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42.  Anon.    "FF  Helps  Feed  Vacationers  at  Disney  World  Complex."  Quick 

Frozen  Foods,  (February,  1972),  p.  35. 

Disney  World,  the  $400  million  entertainnient  complex  about  20  miles 
southwest  of  Orlando.  Florida  is  the  fast  food  company's  Nirvana. 
Designed  to  be  self-contained,  Disney  World  will  include  five  hotels 
and  enough  restaurants  to  feed  the  thousands  of  hungry  tourists  expected 
to  stream  through  the  entertainment  complex  when  Phase  I  of  its  building 
program  is  completed.    Fast  food  companies  already  involved  are  the 
kitchens,  of  Sara  Lee  which  operates  an  old  fashioned  bake  shop  on 
Main  Street  U.S.A.  and  the  Florida  citrus  industry  through  its  Sunshine 
Pavilion. 

43.  Anon.    "The  Bigger  They  Are..."    Forbes  (Gebruary  15,  1972),  p.  21. 

The  article  examines  the  giant  $2.4  billion  food  conglomerate 
General  Foods'  retreat  from  the  fdst  foods  industry.    The  corporation 
announced  the  closing  of  all  of  its  70  Rix  Systems  Inc.  hot  roast  beef 
restaurants  and  the  closing  of  at  least  100  of  Its  1,200  Burger  Chef 
units. 

Reasons  given  for  failure  were  the  inability  to  attract  customers 
into  Rix  stores  and  the  loss  of  key  top  management  personnel  in  both 
Rix  and  Burger  Chef  divisions.    Adding  to  General  Foods'  woes  was  its 
discovery  that  long  term  lease  committments  are  debts,  especially  if 
the  store  fails.    Pre-tax  losses  for  General  Foods  in  its  fast  food 
ventures  totaled  $83  million,  or  nearly  one  dollar  per  share  after 
taxes .  ^  f 

44.  Anon.    "Rix,  Burger  Chef  failures  leave  GF  with  a  Bad  Taste." 

Advertising  Age,  43  (February  21,  1972),  p.  130. 

.  Difficulties  in  General  Foods  fast  food  outlets  have  resulted  in 
the. closing  of  all  70  of  the  Rix  Roast  Beef  restaurants  and  over  100 
Burger  Chef  units.    GF  acquired  Burger  Chef  in  1968  at  which  time  there 
were  700  units,  20  percent  of  which  were  company  owned.    By  1971  there 
were  1,200  units  and  34  percent  were  company  owned.    Despite  a  "new 
strong  management  team"  installed  by  GF,  a  $4 7.- million  net  loss  write 
off  in  the  third  quarter  was  found  inevitable. 

General  Foods'  difficulties  in  the  fast  food  industry  has  been 
attributed  to  inexperience  in  the  field,  and  the  loss  of  key  executives 
in  the  Rix  and  Burger  Chef  systems. 

45.  Anon,.    "Welt  Done!"    Forbes  (June  1,,1973),  pp.  32-34. 

The  article  deals  with  a  recent  situation  in  which  Dunkin  Donuts, 
($]27  million  in  sales)  the  franchise  food  outfit,  fired  its  certified 
public  accountant.  Price  Waterhouse,  a  prestigious  "Big  Eight"  CPA  firm. 
Price  Waterhouse  ha4  insisted  that  Dunkin  Donuts  adopt  a  more  conserva- 
tive accounting  procedure  for  interest  on  short  .term  notes.  Upon 
opening  a  new  shop,  Dunkin  Donuts  generally  borrowed  money'  to  cover  all 
construction  and  equipment  expenses  usually  in  the  form  of  a  seveil- 
year'note.  Interest  on  the  note  was  divided  equally  over.^deven  years, 
rather  than  treated  as  a  traditional  mortgage  (i.e.  initial  high 
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interest  payments  declining  over  the  life  of  the  mortgage).  This 
accounting  policy  inflated  reported  earnings  4  percent  in  1970,  9 
percent  in  1971,  and  11  percent  in  1972.    As  Dunkn  Donuts  is  in  the 
midst  of  rapid  expansion,  the  inflation  of  reported  earnings  would 
increase  at  even  a  greater  rate,    Dunkin  Donuts  made  the  suggested 
change  in  accounting  practice  and  then  fired  Price  Waterhouse, 

The  Securities  and  Exchange  Commission  now  requires  the  filing  of 
Form  ,K~8  when  a  corporation  changes  auditors,  '  The  corporation  miat 
report  the  change  and  file  a  statement  listing  any  material  differences 
^  over  accounting  policy  that  had  occurred  in  the  preceding  18  months  and 
''whether  these  disagreements  were  resolved  to  the  auditor's  satisfaction. 
The  ex-aud4tor  then  must  file  its  own  affidavit  stating  whether  or  not 
it  agrees  with  the  company's  version  of  the  dispute.    Thus  disputes 
^$Kl^  between  corporations  and  auditors  are  now  public,  offering  some  modicum 

of  protection  to  the  investor, 

46,  Anon,     "Colonel  Sanders  Spreads  His  Wings,"    Business  Week,  (Janu- 

ary 24,  1970),  pp,  47-48, 

Kentucky  Fried  Chicken  is  attempting  to  scale  the  walls  of  that 
traditional  custom  of  fish  'n'  chips — Great  Britain.  Colonel  Sanders 
Kentucky  Fried  Chicken  has  14  shops  in  Great  Britain,  most  of  them  BLocated 
in  London,'    The  British  operation  is  operated  through  a  franchise 
agreement  with  two  Britishers,  Brian  Balachin  and  Keith  Boorman,  Plans 
call  for  the  opening  of  100  additional  outlets  throughout  the  United 
Kingdom, 

47,  Anon.    "General  Mills  Plans  Brussels  Restaurant."  Advertising 

Age, ^^4M September  22,  1969),  p,  8 

General  Foods  plans  to  open  a  fast  food  restaurant  in  Brussels 
this  month  in  a  joint  venture  with  Belhaize,  Belgium's  largest  retail 
food  chain.    The  restaurant  will  have  a  limited  menu  featuring  roast 
beef  sandwiches  and  will  have  sit  down  and  carry  out  service.  This 
unit  is  the  first  to  be  opened  under  an  agreement  with  Performance 
Systems,  Inc,  giving  General  Mill^  exclusive  franchise  rights  to  develop 
Minnie  Pearl  chicken  and  roast  beef  concepts  in  Europe  and  the  British 
Isles,    An  additional  fast  .food  restaurant  concept  is  being  tested  by 
a  General  Mills  English  subsidiary  which  opened  Smithy's,  a  restaurant 
featuring  carry  out  chicken  and  chips  located  in  London, 

48,  Anon,-   "Will  Big  Mac  Meet  Its  Match  in  the  Land  of  the  Rising  Sun?" 

Forbes,  (May  15,  1973),  pp,  118-130,  ^  ' 

The  reputed  fast  food  invasion  of  Japan  may  in  fact  be  a  route  of 
the  American  corporate  invaders.    The  Japanese  market  would 'feeem  ideal 
for  the  fast  food«  franchisers — 100  million  pepple  who  spent  over  $10 
billion  in  1972  in  more  than  300,000  restaurants,  mostly  "mom  and  pop" 
operations.    Corporations  lured  by  this  market  include  General  toods 
Burger  Chel,  McDonald's,  Dunkin  Donuts,  United  Brands  A  &  W,  IntematjLonal 
Multifoods'  Mister  Donut,  International  Dairy  Queen,  Pizza  Hut,  and 
Britain's  Wimpy  Ltd,    Mster  Donut,  Dunkin  Donuts,  A  &  W,  and  Wimpy  have 
simply  licensed  their^stems  to  Japanese  companies  ti7orking  on  a  straight 
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royalty  basis.    Burger  Chef  attempted  to  go  it  alone  with  disastrous 
results.    Most  other  corporations  have  wisely  affiliated  themselves 
with  Japanese  trading  companies. 

Problems  confronting  America  fast  food  corporations  in  Japan  a-re 
uniquely  different  from  those  encountered  in  the  U.S.  McDonald's  has 
had  to  deal  with  blatant  imitation.    One  local  hamburger  chain,  Lotteria, 
builds  its  outlets  to  look  identical  to  McDonald's  with  the  exception  of 
name  and  colors.    Shortages  of  skilled  manpower  and  qualified  "franchises 
have  forced  American  companies  to  delay  outlet  openings  and  to  place 
increasing  emphasis  on  company  ow^d  outlets.    Severe  beef  shortages 
due  to  government  import  quotas  A|Pr^overnment  protection  of  domestic 
beef  raisers  make  providing  outlets  with  the  required  food  in  the 
necessary  quantities  a  significant  problemt 

Furthelrmore,  finding  proper  locations  for  outlets  poses  a  signifi- 
cant problem.    Real  estate  is  at  a  premium  in  Japan  and  successful 
outlet  locations  must  be  located  in  downtown  shopping  districts.  Pur- 
chase prices  of  land  is  prohibitive  and  rental  rates  are  being  driven 
up  by  competition  among  fast  food  companies.    Expansion  plans  are 
seriously  behind  schedule. 

E.    Some  Views  of  the  Fut\ire 

49.    Jay  L.  Doty.    "Outlook  for  the  Restaurant  Industry."*  Cornell  Hotel 
and  Restaurant;  Association  Quarterly »  (May,  1971),  pp.  21-22. 

According  to  Doty,  sales  in  the  restaurant  business  have  risen  at 
an  average  annual  rate  of  6.5  percent  since  1965  as  compared  to  6 
percent  for  exp^ditures  at  retail  food  stores.    Luxury  food  service 
accounts  for  20  percent  of  the  food  service  indiastry's  dollar  sales  with 
91  percent  of  all  establishments  in  this  category  independently  owned — 
indicating  the  viability  of  this  concept.    Eighty-two  percent  of  all 
restaurants  are  located  in  downtown  areas  while  the  major  population 
shift  has  been  to  the  suburbs.    Difficulty  cpmmuting  back  to  the  city 
at  night,  fear  of  crime,  and  high  prices  have  forced  many  restaurants 
to  shift  their  emphasis  to  the  lunch-hour  customer.    Rising  prices, 
shortages  of  skilled  labor,  low  productivity,  and^ the  inability  to 
utilize  saving  devices  have  placed  the  service  Intensive  restaurant  in 
financial  straits. 

The  fast  food  franchise  sector  of  the  food  service  industry  has 
experienced  tremendous  growth  with  more  than  40,000  franchise  outlets 
in  1969  accounting  for  $5  billion  in  sales.    However,  the  fast  food 
franchise  sectdl:  also  has  been  having  difficulties.    Among  the  causes 
are  (1)  the  exploitation  of  the  franchise  concept  by  promoters  long  on 
marketing  expertise  but  short  on  food  service  experience;  (2) 
administrative  and  financial  know  how?  (3)  the  acceptance  of  unqualified 
recruits  in  attempt  to  boost  franchise  sales  and  (4)  the  substitution 
of  franchising  for  management  talent.    In  the  scramble  of  franchise 
expansion  there  has  been  much  inept  choice  of  sites.    The  neglect  by 
the  parent  corporation  of  established  franchisees  has  led  to  franchisee 
revolts  and  the  withholding  of  royalties^    Further,  questionable 
financial  practices  and  accounting  systems  have  misled  investors  about 
the  actual  financial  position  of  franchising  systems. 
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With  a  tightening  market  and' government  regulation,  ^reform  in  the 
fast  food  franchise  sector  can  be  expected,    '''he  author 'predicts  that* 
the^  current  8d  percent  —  20  percent  division  xn  the  food  service  in- 
dustry between  fast  food  outlets  and  luxury  establishments  will  continue 
to  widen r    Fast  food  establishments  can  be  expected  to  make  greater      ^  . 
inroads  into  the  retail  food  market.  i 

50.  Edward  J.  Smith.    "The  Quiet  Revolution*"    Cprnell  Hotel  aAd-       .  / 

Restaurant  Administration  Quarterly >  (  May,  1962),  pp. 
7-13.  : 

The  rapid  revolution  in  the  food  service  industry  is,  lik-e  an  ice- 
berg, most  powerfully  felt  beyond  the  eyes  of  the  customer — in'  the 
kitchen  and  on  the  managerial  levels Changes  in  the  restaurant 
industry^  are  happening  for  numerous  reasons;  large  restaurant  companies > 
which  are  increasing  in  number  and  taking  a  growing  percentage  of  the 
market,  are  in  the  best  position  to  take  advantage  of  these  changes  . 
a6  they  have  betCer  resources  and  more  capital  available. 

The  author  draws  parallels  between  the  evolution  of  "the  grocery 
store  and  the  restaurant  industry.    The  grocery  store  has  balanced 
high  overhead  and  payroll  costs  by  expanding  sales  volume,  reducing 
customer  services,  and  utilizing  collective  purchasing.    The  restaurant 
industry  has  only  begun  the  fight  to  keep  payroll  and  food  costs 
down.    Frozen  prepared  foods  are  on^  weapon  several  companies  are  try- 
ing in  this  battle.    In  John  R.  Thompson's  experimental  cafeteria,  75 
percent  of  all  sauces,  entrees,  gravies,  and  desserts  are  prepared  in 
the  company's  frozen  food  plant.    Customer  reaction  has  been  favorable, 
but  food  cost  reyduction  can  be  ascertained  only  after  the  system 'is 
incorporated  on  a  larger  scale. 

51.  *Roslyn  Willetts.     "Trends  in  Food  Service."    Food  Technology,  (May, 

1973f),  pp.  99,  102 

The  two  major  trends  in  our  society — (1)  an  increase  in  mechanical 
and  electronic  control,,  numbers-oriented  record  keeping  and. report  fij-ing, 
aQd  (2)  an  increased  awareness  of  individuality  and  ecology  and  a  desire 
for  organic  food  and  informal  living  arrangements — will  affect  food 
service  in  the  future.    Work  organization  will  increasingly  offer  workers  ' 
greater  responsibility  and  flexibility,  and  this  will  result  in  increased 
productivity  and  satisfaction.    Computers  will  do  routine  work,  particulars"^ 
ly  in  the  fields  of  food  distribution  and  planning  cyclical  menus.  The 
greater  emphasis  on  ecology  will  occasion  more  trash. recycling  and  air 
pollution  ^prevention  arrangements.    Attention  to  more  individualized 
nutrition  and  less  organized  ealrtng  patterns  will  result  in  more  individual 
choices  of,  for  example,  raw  or  lightly  cooked  foods.    Preparation  of 
foods  will^ be  simplified,  and  ^ew  cooking  methods  and  vessels  will'appear. 
Preparation, in  large-scale  operations  make  bptimum  use  of  labor ^  resource 
and  equipment.    Low  priced  microwave  ovens  will  revolutionize  institutional 
feeding.    And  glorified  self-service  should  increase.   ,iPortable  bufifet 
equipment  will  allow  for  varying  the  .food  or  theme  as  will'  the  change 
to  many  small  dining  rogmq.'*'^   Behavioral  research  and  .manipulation  will 
open, many  possibilities,  and  as  "consumers"  of  these  new.  techniques,  the 
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public  must  stay  ahead  of  the  manipulators* 

52.  Authur  C.  Avery.*    "The  Shape  of  Food  Service  to  Come."  Institution/ 
^    *      Volume  Feeding,  70  (May  1,  1972),  pp.^  83-95. 

The  author  sketches  the  shape  of  the  fopd  service  industry  in  the 
year  1986.    *The  fobd  processing  industry  will  be  completely  automated. 
One  individual  will.be  capable  of  running  a  10,000-meal-a-day  commissary. 
Computer  controlled,  automated  equipment  will  run  the  food  processing 
operation  from  store  room  to  clean  up  as  well  as  take  care  of  inventory 
control  and  the  reordering  process.    In  addition,  the  computer  will 
handle  all  records,  write  all  ne,ceasary  business  reports  (including  the 
annual  report),  forecast  requirements,  and  perform  all  cost  accounting 
duties.  ^ 

,  The  restaurant  of  1986  will  be  completely  automated.  Customers 
will  dine  in  a  cdmputer  manipulated  environment  of  aromatic  and  visual 
stimuli.    They  will  stand  before  lighted  menus  picturing  various  entrees 
and  punch  out' selections  at  order  stations.    Within  2  1/2  minutes  they 
will  be  served  the  meal  via  conveyor  belt  running  within  the  wall  and 
stopping  at  the  proper  table.    Dish  bussing  commences  upon  the  customer's 
arising  from  his  seat*    Dirty  dishes  move  onto  a  conveyor  belt  within 
.    an  adjacent  wall.    The  dishwashing  process  is  completely  automated.  A 
20(J-seat  restaurant  will  require  four  employees  and.  a  manager.  Avery 
notes  that  much  of  the,  technology  of  this  futuristic  design  for  1986  is 
currently  available, and  ready  for  implementation. 

53.  Alfred  N.  Calif ano  and  Allen  Weiss.     "The  T^urbulent  Food  Service 

Industry."    Management  Advisor,  (July-Aifgust ,  1972), tpp^  38-43. 

The  food  service  industry  has  changed  tremendously  since  mid- 
century.    The  industry  has  a  tremendous  impact  on  the  economy  as  it  buys 
almost  20"  percent  of  all  the  food  produced  in  the  United  States  and 
accounts  for  purchases  of  over  $700  million  of  equipment -rannually*  In 
turn,  the  Industry  is  heavily  influenced  by  the  state  of  the  economy 
and  chanjging  life-styles.    It  is  presently  experiencing  a  profit 
squeeze  caused  by  inflationary  pressures  and  aggravated  by  consumer 
resistance  to  rising  prices,  rising  labor  costs,  ^nd  painfully  high 
restaurant  rents.  -  ^ 

The  food  service  industry  is  turning  to  convenience  foods  es  the 
principal  solution  to  the  profit  squeeze.    These  foods  require  less 
skilled  labor  and  less  kitchen  space*    The  systems  approach  answers 
the  need  for  the  coordination  of  all  tl\e  required  functions*  » 

54.  Mary  Bralove*.    "Most  People  HaVe  No  Taste;  It's  Been  Lost  in  the 

Process*"  '  The  Wall  Street  Journal,  (April  30,  1974),  p*  1* 

^  *• 

Food "tiianuf acturers  have  discovered  that  consumers  have  become  so 
accu*stomed  to  mass  produced,  artificially  flavored  foods  that  sometimes 
real, « natural  flavors  are  found  to  be  bbjectionable*  Consequently, 
flavor  designers  *a re  moving  away  froftr  a  fxesh-  flavor  bias.    This  raises 
—   the  distinct  possibility  that  food  analogs  and  other  manufactured 
foods  may  become  increasingly  acceptable. 
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55.  Edward  L.  Perkins  and  William  S.  Penn,  Jr.     "Special  Food  and 

Equipment  for  the  Food  Service  Industry."    Food  Technology > 
24  (September,  1970),  p.  970. 

The  food  service  industry  is  experiencing  an  industrial  revolution, 
substituting  production  line  labor  for  iraft  labor  and  Substituting 
capital  for  labor.    Extensive  change  is  occurring  on  both  the  operational 
and  structural  levels.     Structural  change  is  primarily  consolidation, 
both  horizontal,  and  vertical,  with  an  emphasis  on  thfe  "systems  approach." 
The  major  focus  of  the  industry  will  be  on  convenience  foods.  Accord- 
ing to  a  recent  survey  by  Volume  Feeding  Management,  up  to  50  percent  of 
the  units  are  already  using  certain  types  of  convenience  foods  and 
the  outlook  for  the  future  is  a  steady  increase.    Most  outlets  combine 
convenience  and  conventional  foods  in  sbme  sort  of  "mixed  system." 
Equipment  in  the  next  few  years  will  probably  see  the  advent  of  full- 
line  suppliers,  the  present  lack  of  which  is  hampering  innovation  and 
systems  development.    In  their  conclusion,  the  authors  single  out 
convenience  foods,  custommade  products,  and  multiple  packaging  options 
as  major  forces  in  the  future.    They  also  see  food  technologists  as 
playing  a  vital  role  in  completing  the  food  service  revolution. 

% 

56.  Carol  Walek.     **Monorail  Meals."    Food  Technology,  (September,  1972) 

pp.  30-34. 

St.  Elizabeth  Community  Health  Center  in  Lincoln,  Nebraska,  has 
changed  the  traditional  health-care  feeding  for  its.208-bed  unit  by 
instituting  Monorail  (an  automated  cart  transport  system),  an  assembly- 
line-type  kitchen,  and  galleys  on  each  floor  equipped  with  microwave 
ovens,  roll-in  refrigerators,  and  other  necessary  appliances.  '  In  the 
main  kitchen,  food  is  prepared,  portioned,  wrapped,  and  quick  frozen. 
On  the  day  of  service,  appetizers,  salads,  and  desserts  are  prepared. 
All  items  are  assembled  on  trays  and  transported  to  floor  galleys  where 
the  final^reparations  are  made.    Utensils  and  carts  are  cleaned  and 
sterilized  before  re-entering  the  kitchen*. 

This  system  provides  a  wide  range  of  selections  even  for  patients 
on  restricted  diets.    It  takes  only  45  minutes  to  prepare  the  meals  for 
the  patients  on  an  entire  floor.    And  food  costs  have  remained  as  low 
as  in  the  more  traditional  systems — approximately  50c  per  meal.  The 
quality  and  variety  of  food  available  at  any  hour  of  the  day  is  seen 
as  an  improvement  hy  both  patients  and  staf-f". 

57.  Betty  Ronan.     "A  'Cooking  Street '--Is  It  a  Possible  Food  Prepara- 

tion System?"    Journal  of  the  American  Dietetic  Association, 
63  (October,* 1973),  pp. ^^17  -  418. 

One  German  equipment  company  has  developed  a  "cooking  street,"  a 
line-up  of  high  volume  durable  cooking  equipment  which  is  totally 
automatic  except  for  %\ie  loading  of  bulk  raw  food.    The  arrangement  of 
the  equipment  (deep-fat  fryer,  steamer,  water  cooker,  and  broiler)  is 
variable,  and  it  is  available  in  two  sizes.    This  system  offers 
efficient  use  of  kitchen  personnel — two  workers  can  man  five  pieces  of 
equipment  and  in  one  institution  5,000  guests  were  served  by  a  staff  of 
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nineteen.    The  system  may  be  used  to  prepare *food  for  immediate  service, 
in  which  case  it  is  automatically  transferred' to  heated  containers  and 
conveyed  to  the  distribution  point;  or  it  may  prepare  food  for  freezing, 
to  be  reheated  later,  often  at  a  "satellite  location."    This  seems  to 
be  the  trend  in  Germany.    After  cooking,  the  food  is  automatically  weighed 
into  steamtable  pans,  covered,  quick-frozen,  and  stored. 
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♦  •  ■» 

FOOD  PROCESSING  AND  PREPARATION  EQUIPMENT 
AS  IT  SHAPES  THE  .FUTURE 
OF  FOOD  SERVICE 

« 

y 

Introduction 

.   The  operation  of  food  processing  and  preparation  equipment  is 
primarily  gpvemed  by  the  rates  at  which  heat  and  mass  can  be  trans- 
ferred to  or  from  food.    Therefore,  it  is  appropriate  to  include  with 
this  paper  a  brief  but  technical  discussion  of  the  basic  mcj'des  of  heat 
transfer-conduction,  convection,  and  radiation,     ^ince  the  balance  of 
the  paper  is  much  less  technical,  however,  we  have,  chosen  to  place  this 
discussion  of  heat  transfer  modes  in  an  Appendix.     In  addition,  we  have 
also  included  a  Glossary  of  teirms  normally  associated  with  heat  trans- 
fer and  used  in  this  paper. 

We  begin  with  a  discussion  of  past,  present,  and  future  research 
activities  in  heat  transfer,  placing  particular  emphasis  on  areas  that 
are  of  specific  importance  in  food  processing  and  preparation.    Then  * 
we  review  the  equipment  already  available.    In  our  conclusion,  we  pre- 
diet  the  impact  of  engineering  technology  on  future  trends  in  food 
preparation  and  processing  equipment  with  particular  reference  to 
those  areas  that  require  additional  research. 
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Research  in  Heat  Transfer 

During  the  past  30  years,  an  extensive  research  effort  has  been 
undertaken  by  universities,  industries,  and  government  laboratories  to 
further  an  understanding  of  the  basic  phenomena  governing  nearljj  all  ^ 
aspects  of  fluid  mechanics,  and  heat  and  mass  transfer.    A  summary 
paper  and  a  projection  of  future  trends  has  been  presented  by  Sabersky 
(41).    A  great  ruas^r  of  these  research  activities  focused  on  problems 
associated  with  the  aeh^space  and  nuclear  power  industries  where  a 
precise  knowledge  of  these  phenomena  is  essential.    Topics  of  particu- 
lar interest  to  the  food  industry  include 

1-     Property  Evaluation.     Standardized  tests  have  been  developed 

determination  of  the^hermal  conductivity,  thermal  dif- 
fusivity,  and  specific  heat  of  Various  food  substances,  and  the 
values  of  these  properties  have/been  published. in  the  technical 
literature.    Extensive  work  has  also  been  devoted  to  a  determina- 
tion of  the  radiation  propertieW^f  surfaces.     In  fact,  there  is 
considerable  interest  at  present  in  the/  determination  of  the  di- 
electric properties  of  foods  because  of  the  increasing  use  of 
micro-wave  heating, 

2.     Prediction  Techniques  for  Rates  of  Heat  Transfer,    The  aV 
curacy  of  the  prediction  of  the  ratio  of  heat  transfer  for  complex 
as  well  as  simple  situations  has  greatly  increased  In  the  past 
fev?  years.     Part  of  this  improvement  can  be  attributed  directly  to 
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the  availability  of  more  accurate  thetmal  property  values,  discussed 
in  Item  -1    above.       Significant  improvements  have  also  been  ( 
made  in  our  ability  to  predict  the  values  of  the  convective  film 
coefficielEits  for  complicated  flow  systems,  but  more  research  is 
still  needed  in  both  the  areas  of  forced  and  nattxral  convection 
turbulent  flows.    Although  more  sophisticated  analytical  techniques 
have  been  developed,  the  major  contributions  can  be  attributed  to 
the  development  of  numerical  techniques  for  the  solution  of  heat 
transfer  problems  and  the  use  of  the  digital  computer  in*  perform- 
ing the  calculations.    The  application'  of  these  techniques  for 
conduction  heat  transfer  are  well  documentated  in  the  technical 
literature,  and  they  are  currently  being  developed  and  refined  for 
appl^^eatipn  in  the  solution  of  fluid  flow  and  convective  heat 
transfer  problems.    These  numerical  techniques  thus  enable  heat 
transfer  rates  to  be  determined  in  complex  geometries  and  with  * 
variable  thermodynamic  properties,  conditions  which  are  often  en- 
countered in  the  commercial  food  industries. 

3.  Simulation  of  Processing  Equipment.    In  food  processing  equip- 
ment, several  different  modes  of  heat  transfer  occur  simultaneously, 
many  times  whea  seyeral  differetit  fluids  are  present.    Examples  of 
such  units  are  heat  exchangers,  evaporators  and  condensers.  T6 
optimize  the  design  of  these  units,  numeri^l  simulation  procedures 
have  been  established  that  help  determine  the  equipment  character- 
istics at  off-design  operating  conditions  and  its  response  to  trans- 
ient changes  in  the  operating  parameters. 

4.  Instrumentation.    Items  1-3  have  dealt  mainly  with  the' predic- 
tion of  rates  of  heat  transfer  and  the  performance  of  heat  transfer 
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equipment.    An  evaluation  of  accuracies  of  these  predictions 
can  be  obtained  only  through  a  comparison  with  experimental" 
results.    The  development  of  devices  for  measuring  temperature, 
fluid  velocities,  and  heat  flow  as  well  as  the  thermal  properties 
noted  in  Item  1  has  been  rapid.    The  aerospace  and  nuclear 
industries  have  been  particularly  concerned  with  securing  accurate 
remote  sensing  devices,"  as  well  as  data  acquisition  and  analysis 
systems.    Stable  electronic  packages  that  process  signals  from 
thermo-couples  and  thermisters  for  temperature  measurement,  and 
hot  film,  hot  wires,  and  laaer  Doppler  anemometers  for  velocity 
measurements  have  assisted  greatly  in  the  design  of  experimental 
studies. 

Basic  research  into  the  fundamentals  of  heat  transfer  has  resulted 
in  the  introduction  of  many  new  pieces  of  equipment.    The  microwave 
oven  and  the  heat  pipe  are  just  two  examples  of  equipment  that  will 
make  a  considerable  impact  on  the  food  preparation  industry  in  the 
future.  ^  ^ 

Microwave  ovens  have  been  commercially  available  for  several  years • 
Their  energy  is  generated  by  a  magnetron  tube  and  directed  into  the 
oven^s  heating  cavities.    The  rapid  reversal  of  the  high  frequency  field 
causes  electrically  polarized  molecules  in  the  food  to  oscillate,  result- 
ing in  molecular  friction  and  heating.    The  key  to.  effective  design  and 
operation  of  microwave  oven  is  to  exclude  all  materials  that  tend  to 
absorb  microwave  energy  from  the  oven  cavity,  other  than  the  food  to  be 
heated.    The  temperature  distribution  in  the  food- will  not  be  uniform 
because  of  local  variation  in  the  di-electric  properties;  thus  local  hot 
spots  will  occur  in  the  food.    These  hot  spots  can  result  in  irreversible 
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damage  to  the  food  at  these  location.     (Microwave  ovens  are  discussed 
in  more  detail  on  page  93, ) 

The  basic  heat  pipe  is  a  closed  container  which  contains  a  capil- 
lary wick  structure  and  a  small  amount  of  vapor izable  fluid,    A  sketch 

of  a  heat  pipe  unit  is  shown  in  Figure  1.    The  unit  consists  of  a  heating 

\ 

section  where  the  fluid  is  vaporized,  a  cooling  section  where  the  fluid 
is  condensed,  and  a  wick  structure  which  transports  the  fluid  from  the 
cooling  end  to  the  heating  end.    Extremely  high  rates  of  heat  transfer 
are  obtainable  with  the  heat  pipe,  and  the  surfaces  of  the  units  remain 
at  an  essentially  uniform  temperature.    The  value  of  the  temperature 
is  controlled  by  the  selection  of  the  fluid  and  its  operating  pressure. 
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Figure  1 

Basic  Heat  Pipe  Configuration  (21) 
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Food  Processing  and  Preparation  Equipment 

A  discussion  of  equipment,  currently  available  in  the  food  pro- 
cessing and  preparation  industry  follows  here.     We  also  intend  to 
mention  the  equipment  needed  for  the  storing  and  thawing  of  food. 

Freezers  and  Refrigerators 

Freezing  and  refrigerating  food  products  have  be^predominant 
means  of  food  preservation  and  storage  for  many  years  now.    With  the 
advent  of  central  commissaries  and.  food  satelliting  systems,  however, 
freezing  and  refrigeration  are  being  applied  more  and  more  in  conjunc- 
tion with  the  foo'd  preparation  industry.     Refrigeration  and  the  various 
types  of  freezing  can  be  classified  into  two  categories:  "initial" 
and  "holding."    Initial  freezing  takes  food  from  its  fresh  or  prepared 
state  to  its  frozen  state,  after  which  it  is  held  in  freezers.  The 
various  methods  used  to  accomplish  this  process  are  discussed  below, 
along  with  the  advantages  and  disadvantages  inherent  in  each  freezing 
method.  .  ^»  *  ^ 

Plate  freezing.    This  method  of  freezing  has  been  commonly  used 
for  many  years  with  few  changes.    The  refrigeration  equipment  is  com- 
posed of  an  evaporator,  where  heat  is  transferred  to  the  refrigerant; 
a  compressor;  a  condenser,  where  the  heat  is  eject,ed,to  the^urroundings; 
and  an  expansion  vgilve.    The  evaporator  is  located  in  the  walls  of  the 
refrigeration  chamber  and  has  the  lowest  t^erature  in  the  cycle. 
Plate- freezing  is  a  very  'slow  method  of  freezing  because  heat  must  be 
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conducted  outward  through  the  product,  then  transf erredSiy  convection 
through  the  surrounding  air  to  the  refrigerant-carrying  coils  located 
within  the  chamber  walls,    ^or^his  reason,  its  popularity  as  a  means 
of  initial  freezing  is  decreasing  in  favor  of  more  modern,  rapid  methods. 
Plate  freezing  is  still  widely  used,  however,  for  holding  frozen  foods 
because  it  is  simple  and  relatively  inexpensive. 

Although  there  have  been  no  dramatic  changes  in  the  plate  freezing 
system,  the  units  on  the  market  now  are  much  more  sophisticated  than 
their  predecessors.    New  refrigerants,  better  insulation,  and  more 
efficient  evaporator  and  compressor  designs  have  reduced  the  afnount  of 
room  required  in  a  cabinet  for  the  equipment  thereby  allowing  more 
freezer  space  for  a  given  outer  envelope  volume. 

When  using  these  units  for  holding,  one  must  take  precautions  to 
insure  that  the  equipment  is  not  left  without  power  for  a  significant 
period.    Many  of  the  new  units  are  equipped  with  higji-temperature  sen- 
sors,  telephone  dialing  units,  and  auxiliary  power  supplies  that  can 
be  switched  automatically  or  manually  to  provide  electricity  for  the 
>  freezer-. 

Blast  freezing.  Blast  freezing,  along  with  other  systems  yet  to 
be  described,  has  been  designed  to  accomplish  initial  freezing.  This 
method  utilizes  k  mechanical  system  with  enclosed  refrigerant  to  pro- 
vide low- temperature  air,  generally  -35  F,  to  the  freezing  chamber  at 
a  high  velocity  in  order  to  speed  the  transfer  of  heat  from  the  pro- 
duct. To  provide  even  temperature  distribution  and  maximum  exposure 
of  the  product,  blast  freezing  utilizes  a  series .of  baffles* 

Some  of  the  advantages  of  blast  freezing  follow  here: 
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1.  High  density  products  with  a  large  physical  plane  geometry 
can  be  frozen  in  a  short^time. 

2.  Packages  of  various  sizes  ytan  be  processed,  even  when  inter- 
mixed.^ ^ 

3.  The  temperature  of  the  air  stream  can  be  maintained  at  -35  F 
^    -SO  that  the  introduction  of  warm  products  will  not  raise  the 

temperature'of  the  chamber. 

4.  After  the  initial  investiment  for  equipment  and  installation, 
operating  costs  are  nearly  constant,  except  for  the  cost  of 
electricity.     (The  higher  the  volume  processed, "ihe  lower  the 
unit  cost  for  freezing.) 

There  are  some  disadvantages  to  this  method,  however,  and  tihey 
follow!  i 

V  ^ 

1.  A  larg.e>ainount  of  physical  space  is  required  for  blast  freez- 
ing installation. 

2.  Its  large  ^umber  of  relays,  interconnects,  and  other  electrical 
systems  can  lower  reliability^    If  one  component  malfunctions, 
the  entire  system  fails. 

3.  Leaking  packages  can  cause  a  mechanical  malfunction.  Careful 
control  of  the  productidfe  line  must  be  maintained  to  eliminate 
"leakers." 

4.  Cleaiting  is  difficult.    USDA  inspectors,  constantly  on  duty  in 
major  food  plants,  may  insist  at  any  time  that  the  freezer  and  ' 
conveyor  be  cleaned.    The  freezer  cannot  be  shut  down  during 
operation  without  the  possibility  of  food  spoilage,  so  clean- 
ing is  an  expensive  process  involving  indirect  labor,  special 
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anti-.freeze  cleaning  sol^^nts,  and  the  possibility  of  incon- 
venience  arid  waste.  '  "  , 

t 

Cyrogenic  freezing.  ,This  system  freezes "a  food  product  by  direct  ' 
contact  with  a  liquefied  gas,, usually  nitragen.  The'  liquid  niti;ogen  is 
Stored  at  a  temperature  below  its  boiling  point  of  -320  P  and  is  v^por- 
ized  by  heat  absorbed  from  the  food.  The  rate  of  heat  tjransfer  is  \ 
greater  than  in  a  blast  freezer  because  the  transfer  medium  is. a  liquid 
rather  than  a  gas  and  a  change  of  phase  occurs.  '  ^  ,  • 

In  an  operating  unit,  which  is  usually  a  continuous,  conveyar*-f ed 
device,  the  product  passes  through  a  chilling  zone  into  the  freezing 
zone  where  it  is  sprayed  with  liquid  nitrogen.    It  th^r\  passes  through 

an  equilibration  zone,  to  allow  temperatures  within  the  product  to 

r  ^ 

equalize,  before  leaving  the  unit.    The  chilling  zone  is  created  by 
circulating  th^^^old,  vaporized  nitrogen  through  tlfat  area  of  the 
chamber.  -  *  _  • 

The  use  of  liquid  nitrogen  as  an  .expendable  .refrigerant  has  Be- 
come more  practical  since  its  cost  has  decreased  greatly.  Consequently 
the  demand  for  liquid  oxygen  has>  increased  tremendously  in  the  past 
decade:    the  space  program  uses  it  as  a  rocket  prop^llant.    The  steel 
industry  has  developed  new  processes  requiring  pure  oxygen.    That  < 
liquid  oxygen  is  obtained  from  air,  yielding -as  a  by-product  about'  . 
three  times  as  much  liquid  rfitrogen. 

These  are  the  advantages  of  cryogenic  freezing:  ^  • 

1.  Little  space  is  required  for  its  installation  as  compared  to 

^  *  >  ♦ 

a  blast  freezer.  -  .  '* 

2.  Disassembly  and  cleaning  requlr^p^ relatively  little  effort.  - 
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3.    Dehydration  of  the  product  during  freezing  is  minimal — less 
than  0.44%  of  prefro^^  weight. 

Its  disadvantages  follow: 

f 

1.  Freezing  costs  vary  according  to  input  rate,  product  density, 
and  product  geometry.    Costs  are  lowest  with  a  high  input  of 
products  of  a  single  size  and  shape. 

2.  Water  vapor  in  the  air  entering  with  the  product  causes  frost 
build-up  which  hinders  the  operation  of  bearings  ,^ha£ts,  and 
conveyors.        >  -  ' 

3.  Certain  products  and  packaging  materials  are  not  compatible 
with  cryogenic  freezing.    Food  packaged  in  plastic  pouches, 
for  instance,  cannot  be  frozen  by  this  method  b^ause  the 
plastic  cannot  withstand  the  -320  F  temperature.    Material  in 
pans  must  have  the  cold  penetrate  the  pan  before  freezing 
begins.    Thus,  if  possible,  the  product  should  be  frozen 
before  being  packaged.     Some  products  can  be*^overf rozen  and 
become  brittle,  and  since  many  foods  can  be  a.cceptably  frozen 
at' -5  F  or  -3{J  F,  a  lower  freezing  temperature  is  wasted. 

4.  After  the  freezer  is  cleaned,  it  must  be'dried  thoroughly  be- 
fore using.     (But  forced-air  unita  may  he  installed  to  .speed 
the  drying.) 

5.  If  production  stops  whiieL  the  freezer  is^  op^rating^  some 
^uid  nitrogen  is  constancy  expended,  which  costs  money. 


L 


If^^t^e^'fr^^er  is  shut  down,  restarting  requires  considerable 
time  and  a|good  deal  of  liquid  nitrogen  to  chill  the  unit. 
Immersion  freezing.    Previously  immersion  freezing  was  accomplished 
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by  immersing  fhe  product  in  a  mechanically  refrigerated  brine  solu- 
tion.   Food  was  protected  from  the  brine  by  plastic  wrapping  or  a  * 
metal  container.    The  newer  equipment,  however,  uses  liquid  Freon  as 
the  refrigerant  and  operates  in  a  temperature  range  of  -22  F  to  -.35  F, 
Because  the  product  comes  directly  into  contact  with  the  cold  liquid 
refrigerant,  similar  to  cryogenic  freezing,  the  rate  of  heat^ansfer 
from  the  product  is  greater' than  in  plate  or  blast  freezing. 

Extensive  studies  have  been  conducted  to  investigate  the  safety 
of  allowing  Freon  to  come  into  contact  wfth  food^  and  the  method  has^ 
received  aj)proval  from  health  author iries. 

Here  are  the  advantages  of  immersiom freezing: 
1*    Little  refrigerant  is  expended  as  compared^tK^^i^idn^^ 
gen.    The  higher  vaporization  temperature  of  Freon  allows  for 
economical  condensation  and  reuse.    In  various  plants  now 
operating,  more  than  99%  of  the  Freon  vaporized  during  freez- 
ing is  reclaimed.  ,  >  ♦ 

2.  Moisture  is  kept  out  of  the  freezing  chamber  by  using  the 
"heavy"  Freon  vapors  to  displace  incoming  air.    Any  water 
vapor  which  does  enter  is  suspended  in  the  Freon  and  removed 
when  it  is  recycled.  -  ... 

♦ 

3.  because  the  freezer  operates  in  the  -35  F  temperature  range, 
there  are  no  adverse  effects  on  packaging  materials. 

4.  Based  on  actual  operating  figures,  freezing  costs  are  between 
one-fourth  and  one-third  those  for  liquid  nitrogen  freezing. 

The  disadvantages  of  the  Jreon  freezing  system  follow: 

1.    Initial  investment  for  the  unit  Is  high,  approximately  twice 
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the  cost  of  the  liquid  nitrogen  system, 
2,      This  method  is  still  being  tested  for  a  wide  range  of  food 

products.    Therefore,  not  all  applica^tions  and  shortcom^gs 

of  ^the  system  are  known. 
Individual  quick  freezing  (IQF) ,    IQF  is  not  a  different  equip- 
ment system,  but  rather  a  new  approach  to  freezing  certain  products. 
Items  of  small  individual  size,  like  peas,  strawberries,  and  shrimp, 
are  loaded  in  loose  form.    As  they  pass  through  the  freezer,  they  are 
frozen  individually,  ratfiet  than  in  a  large  block  or  package.  Blast, 
cryogenic,  or  immersion  freezing  can    all  be  used  -for  this  process. 
Because  of  the  small  size  of  the  product,  each  individual  piece 
freezes  rapidly.    Faster  freezing  results  causes  smaller  ice  crystals 
to  form  within  the  product,  thus  less  cellular  damage  occurs  than  the 
"large 'crystals ,  formed  during  slow  freezing,  cause.    This  means  that 
product  texture  improves  and  drip  loss  during  thawing  lessens.  Studies 
have  shown  that  blast  freezing  gives  superior  results  to  plate  freez- 
ing, with  cryogenic  and  immersion  freezing  being  better  yet  Cl3)  , 

Thawing  Equipment  ' 

Because  large  quantities  of  many  foods  can  be  preserved  for  long 
periotis,  freezing  has  become  pne  of  the  most  widely  used  packaging 
methods  of  our  time,    Bu,t  all  too  often,  consid'^rations  of  how  to 
thaw  frozen  food  have  been  ignored,  negating  any  gains  from  the  im- 
proved preservation  freezing  provides.    The  old  method  of  leaving 
frozen  foods  on  a  counter  top  until  they  tha^f  is  no  longer  acceptable, 
either  from  the  standpoint  of  quality  retention  or  sanitation.  This 
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is  part icularlyj true  of  the  larger  packages  in  which- food  is  now 
being  frozen:    by  the  time  the  material  in  the  center  of  the  pack^age 

a 

has  thawed,  the  outside  has  been  at  or  near  rooa^ temperature  for  a  ^ 
considerable  ti$ae.    To  overcome  this  problem,  various  types  of  units 
are  available  to  thaw  food  quickly  and  safely.    These  include  con- 
ventional tempering  cabinets  and  newer  microwave  and  vacuum  thawing 
systems. 

Conventional  tempering  cabinets.    Conventional  thawing  utilizes 
standard  refrigerators  or  coolers  to  raise  the  temperature  of  frozen 
products  for  subsequent  processing  or  preparation.    Although  this 
method  keeps  the  food  safely  refrigerated,  it  can  be  slow  and  may  re- 
quire as  long  as  three  days  for  complete  thdwing,  depending  on  the 
product  type  and  size.    It  also  requires  considerable  space  devoted  to 
chilled  storage.    Several  manufacturers  haye  developed  refrigerators 
that  serve  the  dual  purpose  of  standard  refrigeration  and  thawing  (20). 
By  adding  such  accessories  as  auxiliary  heaters  and  fans  to  increase 
air  movement,  thawing  time  can  be  reduced  to  between  eight  and  twelve 
hours  while  a  safe  average  refrigerator  temperature  of  around  40  or 
45       which  k^eps  food  below  40  F,  is  maintained.  r 

Microwave  thawing  systems.    This  system  uses  microwave  power  to 
raise  th^  temperjature  of  large  blocks  of  a  frozen  product.    Microwaves  • 
are  especially  effective  because  they  penetrate  the  interior  of  the 
package,  , rather  than  relying  on  )ieat  conduction  from,  the  surface  to 
the  center  of  the  block.    This  method  is  generally  applied  in  a  continu- 
ous type  system  where  the  46gree  of  thawing  can  be  controlled  by  con- 
veyor speed  or  the  microwave  power  level.    One  manufacturer  claims  that 
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60-pound  blocks  of  beef  can  be  tempered  from>-10  F  to  27  F  in  approxi- 
mately five  minutes  with  this  system  (37),  ^ 


Vacuum  thawing  systems.    One^manuf acturer  has  developed  a  unit 
that  uses  heat  released  by  condensing  steam  to  warm  a  frozen  product 
'(2),    Because  of  the  low  pressure  within  the  <^^ber,  the  steam  remains 
at  a  temperature  of  68  F  to  77-F,  instead  of  the  212  F  boiling  point.. 
This  method  thaws  food  quicker  than  conventional  means  and  may  be 
suitable  for  tempering  food  for  immediate  use.    But  prolonged  exposure 
to  the  temperatures  it  uses  could  cause  f6od  quality  degradation. 

Both  the  microwave  and  vacuum  systems  are  faster  than  the  con- 
ventional means  ,  thus  they  are  more  convenient  and  reduce  the  large 
space  otherwise  required  for  tempering  rooms.    Application  of ^micro- 
waves is  faster  than  vacuum  thawing  and  results  in  a  more  unif^^^/^ 
temperature  distribution  throughout  the  product,-    This  is  especially 
desirable  because  certain  processes,  like  slicing,  dicing,  and  grind- 
ing, require  the* food  to  be  at  a  specific  temperature  for  the  best 
results. 


Ovens 


Ovens  are  the  equipment  most  often  used^o  heat  food  products, 
both  in  the  food  service  industry  and  in  home  cooking.    They  are  used 
primarily  to  cook  such  items  as  meats,  casseroles,  and  Bakery  products, 
and  they  are  also  used  to  reconstitute  modern  convenience  foods.  For 
years,  the  only  ovens  in  widespread  use  were  the  electrically  heated 
or  gas-fired  free-ctfiii^ection  ovens.    However,  the  demand ''for  reduced 
processing  time  and  higher  volume  production  has  forced'  operators  to 
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consider  alternative  heating  methods.    Two  of  the  most  promising  new 

M  ^ 

pieces  of  equipment  available  are  forced-convection  oven  and  the  micro- 
wave oven. 

Forced  convection  ovens.    Forced--convection  ovens,  referred  to 
usually  as  "convection  ovens,"  are  really  only  a  slight  modification 
of  the  standard  free-convection  ovens,    A  recirculation  loop  is  added 
wherein  a  fan  forces  reheated  air  through  the  cooking  chamber  at  a 
high  velocity.    The  increased  velocity  reduces  the  thickness  of  the 
air  film  surrounding  the  product  to  be  cooked  and  allows  more  heat  to 
be  transferred  to  the  product's  surface  since  its  convective  heat 
transfer  coefficient  is  increased.    As  the  air  circulates,  it  absorbs 
moisture  from  the  product,  dehydrating  it  somewhat.    But  because  the 
air  is  recirculated  rather  than  being  exhausted,  it  soon  becomes 
saturated  and  will  not  absorb  any  m'ore  nfoisture. 

The  higher  rate  of  heat» transfer  decreases  cooking  time  as  much 
as  50  percent  in  some  instances,  and  allbws  cooking  at  lower  temperatures, 
which  reduces  drip  loss,  scorching,  and  fuel  consumption.    These  large 
reductions  in  cooking  time  occur  only  if  the  block  of  food  being  heated 

a,  ' 

is  not  too  large.    For  a  thUck  block,  -conduction  of  heat  through  the 
product  becomes  the  limiting  factor,  not  the  rate  at  which  heat  is 
transferred  to  the  surface-.    In  this  instance,  heating  time^ill 
usually  be  reduced  about  10  percent. 

The  major  'shortcoming  of  convection  o^ns  seems  to  be  its  uneven 
heat  distribution...  Because  of  varying  oven*  loads  and  possible  tray 
configurations,  temperatures  can  vary  as  much  as  +10  percent  through- 
out the  cabinet,  despite  the  use  of  vents  and  baffles  to  combat  this 


problem.    One  manufacturer  claim^  an  ability  to  control  the  temperature 
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to  within  +5  F  in  his  unit.    He  does  this  by  blowing  air  first  from 
one  sic^e,  then  the  other,  rather  than  constantly  from  the  back  as  is 
done  in  most  Americans-made  units •    European  manufacturers  have  been 
using  the  side-fed  Jy^^em  for^years,  allowing  them  to  gang  multiple 
ovens  side  by  side  withoyt  the  installation  of  additional  heater/blower 
units  (51) • 

Forced-convection  ovens  are  gaining  rapidly  in  popularity.  They 
are  being  installed  in  most  new  operations  ani  are  replacing  free- 
convection  ovens  in  many  existing  facilities.     (Figure  2  depicts  a 
typical  forced-convection  oven.) 

Microwave  ovens.    When  microwave  ovens  were  first  introduced,  they^ 
were  hailed  as  the  future  mainstay  of  the  food  service  industry.  They 
haven't  yet  fulfilled  this  prediction,  but  they  have  been  increasing 
rapidly  in  popularity  during  recent  years  and  will  probably  continue 
to  show  increased  use  in  the  future  as  more  of  their  problems  are^ 
overcome. 

Microwave  ovens  transform  electrical  energy  into  microwaves  by- 
means  of  electronic  equipment.    The  microwave  frequencies  which  have 
been  found  most  suitable  for  cooking  are  915  and  2450  megacycles.  The 
microwaves  penetratse  the  product  and  are  absorbed,  releasing  their 
energy  to  the  molecules  of  food  and  quickly  raiafng  the  product's 
temperature.    Because  the  energy  is  deposited  tmroughout  the  product', 
rather  than  just  on  the  surface  of  the  food  and  because  the  heat  need  ' 
not  be  conducted  to  the  interior,  cooking  time  is  reduced  substantially. 
Microwave  cooking  can  h^k  appli-ed  to  batch-type  as  well  as  continuous 
operations . 
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A  distinctive  characteristic  of  microwave ^vens  Is  their  use  of 
energy.    In  other  ovens,  jthe  product,  the  air  within  the  cooking 
chamber,  and  the  walls  of  the  chamber  all  absorb  heat.    In  a  microwave 
unit,  all  the  energy  heats  the  food.    Air  passes  microwaves  without 
absorbing  them  and  metal  walls  reflect  microwaves  without  absorbing 
them.    Unfortunately,,  the  electronic  systems  that  convert  electricity 
into  microwaves ^are^nly  30  to  50  percent    efficient  in  the  sizes  and 
power  levels  now  in  use.    Most  units  now  available  require  abcjut  3  kw 
input  power  and  have  an  output  of  approximately  1  kw.    But  one  manu- 
facturer of  microwave  power  modules  has  developed  a  high-power  unit  ^ 
which  he  advertises  as  72  percent  efficient  (22),    With  an  output  of. 
425  kw,  this  module  could  be  applied  in  operations  involving  extremely 
high  volume  production,  ^ 

Microwave  ovens  aren't  in  the  widespread  use  initially  predicted 
for  them  because  of  problems,  some  real  and  3ovD,e  only  imagined,  en- 
countered during  development.    An  understanding  of  these  problems  and 
what  is  required  to  overcome  them  is  necessary  in  order  to  draw  pre- 
dictions  about  future  applications,  .  

The  first  shortcoming  of  early  units  was  uneven  heat  distribution. 
Because  of  the  extremely  regular  shape  of  the  standard  rectangular 
cooking  chamber,  standing  waves  caused  "hot  spots"  within  the  product. 


Modern  units  use  rotating  fans  called  ("stirrers")  or  reflective  grids 
to  disperse  the  waves  evenly  throughout  the  o^en  cavity. 

Early  literature  also  reported  the  formation  of  undesirable 
chemicals  as  well  as  ions  and  free  radicals  which  react  to  form 
secondary  products.    In  these  early  ovens,  however,  spark  formation 
and  leakage  of  x-rays  from  the  microwave, generator  were  not  uncommon. 
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Energy  released  by  these  means  is  sufficient  to  cause  ozone  formation 
or  ta  break  chemical -bonds •    Recent  studies  have  shown,  however,  that 
mici^waves  transmit  too  little  energy,  by  several  orders  of  magnitude, 
to  be  directly  responsible  for  any  chemical  changes  (34),    But  in  a 
localized  "hot  spot,"  chemical  reactions  may  occur  which  might  not  be 
desirable  at  the  indicated  mean  temperature  of  the  product.  These 
thermally-induced  effects  account  for  most^  if  not  all  of  chemical 


changes  observed  in  microwave  heating,  ^ 

Even  when  the  distribution  of  microwaves  is  uniform,  "hot  spots" 
can  occur  due  to  non-homogenous  or  irregularly  shaped  products.  Most 
biological  mate^rials  are  composed  of  layers  or  striations  of  muscle, 
fat,  and  connective  tissue  or,  in  the  case  of  fruits  and  vegetables, 
flesh,  woody  pulp,  and  seeds.    Each  of  these  Has  a  different  dielectric 
property.    This  variation  can  cause  localized  heating- in  a  material 
which  makes  up  an  otherwise  insignificant  portion  of  the  total  product. 

Moreover,  particular  care  must  be  taken  when  heating  products 
that  have  been  previously  frozen  since  microwaves  affect  water  at  a 
much  higher  rate  than  ice.    To  counteract  this  problem,  a  system  of 
pulsed  microwave  application  has  been  devised.    Energy  is  applied  for 
a  short  time,  then  the  product  is  rested  to  allow  heat  to  conduct  evenly 
throughout  the  food.    This  adjustment  not  only  allows  heat  to  dissipate 


from  any  high-temperature  areas,  but  also  allows  conduction  inward, 
where ^he  material  is  less  affected  by  the  microwaves  directly. 

Because  microwaves  deposit  their  energy  evenly  throughout  the 
product,  the  outer  surface  receives  the  same  treatment  as  the  remain- 
der of  the  food.    In  other  words,  there  are  no  surface  effects  like 
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charring,  browning,  or  carmelization.    Consumers  have  come  to  expect 

surface  treatments  on  many  .of  their  .foods,  so  many  products  cooked 

by  microwaves  are, not  completely  acceptable  even  though  they  are 

thoroughly  cooked*    For  this  reason,  other  means  of  cooking  are  often 
* 

used  in  conjunction  with  miicrowaves.    Steaks  and  chops  may  be  seared 
on  a  grill  prior  to  microwave  cooking  while  bread  or  cakes  are  cooked 
at  high  temperatures  for  a  short  time  in  another  type  of  oven,  then 
finished  by  microwave  power.    White  bread  and  rolls  have  a  surface 
texture  and  color  resembling  brown-and-s§rve  rolls,  with  no  surface 
browning  or  glaze,  after  microwave  baking.    However,  satisfactory  re- 
sults have  been  obtained  with  dark  breads^  such  as  whole  wheat  and 

^e,  and  dark  coloted  cookies  using  microwave  processing  exclusively 
(29).  '  " 

Anqpier  problem  when  cocking  with  microwaves  occurs  with  the  use 

1  '   ~  2 

of  metal  pans./*^Microwaves  are  reflected  by  the  metal,  thus  heat  does 
not  penetrate  through  the  bottom  or  sides  of  the  pan*    Most  of  the 
ovens  in  production  today  have  a  circuit  which  will  shut  off  "power  to 
the  oven  if  there  is  excessive  microwave  reflection  wJPthin  tlte  cooking 
cavity*    New  temperature-resistant  plastics  that  pass  m'icrowaves  have 
been  developed  and  offer  great  promise  of  a  solution  to  the  reflection 
problem*    The  ability  of  metal  foils  to  block  microwaves  has  been 
utilized  to  allow  selective Jieating  of  pre-plated  food*  Perforations 
in  the  metallic  shield  allow  varying  degrees  of  microwave  penetration; 
certain  items  are  heated,  some  thawed,  and  others  remain  frozen,  as 
desired*    Metal  shielding  on  the  sides  of  flat  baking  pans  prevents 
the  "edging  effect,"  overbaking    of  edges  and  corners  due  to  microwave 

119 


97 

application  from  top,  bottom,  and  sides  simultaneously.     (A  typical 
microwave  oven  is  schematically  depicted  in  Figure  3.) 

Combination  ovens.    Combining  another^'^peans  of  cooking  with  micro- 
waves takes  advantage  of  rapid,  uniform  microwave  heating  while  compen- 
sating for  the  shortcomings  of  a  pure  microwave  system.  <  Supplementary 
processes  like  grilling,  frying,  roasting,  or  baking  can  be  applied 

before  or  after  microwave  processing,  as  discussed  previously.  In 
/ 

fact,  units  are  now  available  that  combine  heating  methods  in  one 
piece  of  dual-purpose  equipment. 

Excellent  cooking  results  have  been  obtained  with  microwave-con- 


vection ovens  in  which  the  two  processes  are  applied  simultaneously  or 
separately  (23).    This  test  also  studied  ^he  feasibility  of  using 
"special  aluminum  foil  pans  as  containers  during  cooking.    The  pans  were 
modif icationg  of  standard  aluminum  foil  containers  in  which  food  is 
commonly  packaged.    To  allow  microwaye  penetration  from  the  top,  the 
lids  had  a  po^p-out  window  which,  when  removed,  exposed  a  see-through 
oven-service  film  through  which  microwaves  could  pass.    The  underside 
of  the  pans  were  black-coated  to  improve  heat  transfer  to  the  product 

through  the  bottom  of  the  container.    The  lid  also  served  to  retain 

•J 

moisture  in  the  container, , raising  the  interior  temperature  and  mini- 
mizing food  dehydration. 


Several  microwave  units  for  domestic  use  have  been  manufactured  ' 
with  resistance 'heating  elements  at  the -top  and  bottom  of  the  oven  to 
provide  radiant  heat.    The  resi^s^taijce  elements  also  serve  as  microwave 
antennas  to  transmit  energy  produced  by  the  microwave  power  modules. 
The  addition  of  a  simple  blower  would  provide  forced-convection  heat- 
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Figure  3 
A  Microwave  Oven  (15) 
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ing  and  could  further  improve  heat  transfer  to  the  product  being 
cooked.  ^  .  •  .1 

'  9 

The  use^of  a  steam  atmosphere  in  conjunction  with- other  heating 
means  like  radiation  or  convection  has  been  applied  in  several 'units . 
The  additional  moisture 'helps  prevent  undue  product  desiccation  and 
gives  a  surface  glaze  to  certain  baked  gpods*    A  steam  environment  i3 
particularly  desirable  in  certain  microwave  applications  like  vegetable 
blanching.    Microwaves  heat  the  interior,  but  evaporation  cools  the 
surface  of  the  products    Moisture  must  be  maintained  in  the  environ- 
ment to  heat  and  blanch  the  surface. 

One  manufacturer  makes  U9«.  of  refrigerated  air  in  infrared  and 
combination  infrared-convection  ovens  (28) .    Temperatures  within  the 
chamber  can  be  as  high  as  600  F  to  850  F,  easily  scorching  the  surface 
of  the  product.    The  refrigerated  ^air  reduces  the  scorching  while  it 
allows  maximum  penetration  of  the  infrared  tays.    But  .expending  Energy 

to  heat  and  cool  a  product  simultaneously  would  seem  to  be  questionable 

•  \ 

XT' 

efficiency,  particularly  if  equivalent  results  can,4)e  obtained  by  other 
means . 

Other  oven  types.    Other  types  of  ovens,  like  the  infrared  and 
quartz  plate  ovens,  are  not  used  as  widely  as  those- already  mentioned, 
nor  are  they  increasing  in  popularity  as'  quickly  as  convection^ and 
microwave  ovens.    Since  there  is  little  information  on  th'em  in  current 
literature,  we  offer  no  comments  on. their  'specif ic  characteristics  and 
their  practical  food  service  applications.'. 

One  ^ethod  for  reconstituting  prepared  foods  that  deserves  mention 
is  the  Integral  Heat  System  (45).    This  system  seems  to  be  competitive 
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•witlt  smalX  microwave  kitchenettes  used  In  hospl  tal> yards  . 


Specially  designed  dishes  in  vhich  food  is  cooked  and  served  are 
made  in  two  parts:    the    outside. shetT is  a  high-quality  polymer,  while 
the  inner  dish  is  porcelain  ceramic  with  carbon  resistor  material  fused 
to  the  underside.    Electricity  ,is  conducted  from  the  rails  of  the  ho\d- 
ing  cabinet  through  electrodes  in  the  outer  shell  to  the  resistor. 
There  it  is  converted  to  heat  and  conducted  to  the  food.    No  heat  is 


wasted  through  the  heating  of  the  air  in  the  oven  cavity  or  the  walls 
of  the  cabinet. 

Standard  10-  to  12-oz.  hospital  meals  can  be  reconstituted  from 
the  frozen  state  in  18  to  20  minutes,  compared  to  the  35  to  40  minutes 
required  by  convection  ovens.    Already  thawed  ifieals  can  be  heated  in 
approximately  half  the  time  of  frozen  foods.    Food  can  be  held  in  its 
heated  state  if  convenient  for  the  recipient,  making  this  system  ideal 
for  hospitals  and  in-flight  airline  food  service. 

Fat  Fryers  * 

Deep  fat  fryers  cook  food  by  immersing  it  in  liquid  cooking  fat 
which  is  heated  through  some  type  of  heat  exchanger.    The  source  of  ^ 
heat  can  be  either  electricity  or  gas.    The  hot  fat  has  a  higher  heat 
capacity  than  air  and  provides  a  high  convective  film  coefficient. 
This  characteristic  provides  a  faster  rate  of  heat  transfer  than  a 
gas  like  air  under  free  convection  conditions. 

Though  the  basic  concept  of  deep  fat  frying  .has  not  changed  over 
the  years,  refinements  of  the  equipment  provide  for^more  convenient 
operation  and  higher  quality  products.    Units  now  available  have  more 
accurate  thermostats  and  timers  built  in  for  better  process  control. 
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Atttomatic  4>aaket  li^f.ta  tenainate  cooking-  af$er  .a-lpreasslgned  length-of— 
\  time  to  prevent  overcooking.    Host  designs  include  a  "cold  zone,"  a 
space  beneath  the  heating  tubes  which  does  not  reach  as  high  a  tempera- 
ture as  the  fat  above  the  tubes  that  cooks  the  food.    Food  particles 
drop  into  this  area  of  cool  fat  (or  water  in  some  equipment)  and  do  not 
carbonize  as  rapidly.    This  reduces  the  rate  at  which  the  fat  breaks 
down  and  becomes  unsuitable  for  further  use.    In  addition,  to  prevent 
fat  breakdown,  some  systems  have  built-in  equipment  for  filtering  the 
oil.    Others  must  use  separate  units  designed  for  this  purpose. 

A  recent  development  in  this  cooking  method  involves  a  pressurized 
container  during  cooking.    At  the  beginning  of  the  cycle,  the  vat  is 
covered  and  sealed.    As  the  food  is  heated,  internal  moisture  is  turned 
into  steam  which  increases  the  pressure  inside  the  vat.  Pressure 
forces  the  fat  against  the  product  and  increases  the  ra^  of  heat 
carried  into  the  food.    The  moderate  convection  caused  bySi^^ti^  the 
fat  agitates  the  product  providing  equal  exposure  of  all  surfaces  to 
the  cooking  oil.    Improved  efficiency  of  heat  transfer  combined  with 
sealing  in  the  hot  vapors  means  the  oil  can  be  used  at  lower  tempera- 
tures.   This  lengthens  the  life  of  the  fat  and  reduces  fuel  consumption. 

Up  to  75  percent  of  the  original  moisture  of  the-product  is  re- 
tained during  pressure  frying,  as  opposed  to  ^proximately  50  percent 
"retained  in  open  vat  filing.      Moreover,  proper  frying  results  in  as 
little  as  4  percent  fat  absorption. 

To  show  how  fat  frying  can  be  josed  on  products  'not  generally 
associated  with  this  type  of  cooking,  a  recent  demonstration  used  cuts 
of  U.S.  choipe  steak.    The  resulting  steaks  were  grease-free  and  cooked 
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to  the  spec-if  i^d  <legr-ee  of  -doneness-.    They  were  -eensider-ed  by  several 
tasters  to  be  almost  indistinguishable  from  U.S.  prime^meat.    In  another 


Steam  cookers  operate  on  the  principle  that  heat  can  be  applied 
more  efficiently  through  a  moist  medium  than  a  dry  medium  like 'air. 
Modern  steamers  perform  much  the  same  functions  as  their  predecessors, 
but  they  have  been  updated  to  meet  modern  standards  of  convenience  and 
quality.    In  the  past,  steam  was  supplied  to  individual  units  from  a 
central  steam  generator.    If  the  central  unit  failed,  all  the  kitchen 
equipment  that  required  steam  stopped.    Equipment  now  available  not 
only  connects  to  steam  lines,  but  can  also  operate  from  self-contained 
steam  generators,    fhese  generators  can  use  gas  or  electricity  for  steam  \ 
production  and  operate  quietly  without  the  h'ammering  and  hissing 
associated  with  steam  generation.    Typical  units  utilizing  steam  heat 
are  steam  ja^cketed  kettles,  low-pressure  and  high-pressure  steamers. 

In  a  steam  jacketed  kettle,  steam  is  introduced  into  a  hollow  shell 
surrounding  the  'cooking  vat.    Condensation  on  the  inner  wall  transfers 
heat  from  the  steam  through  the  wall  to  the  food.    The  higher  the 
pressure  of  the  steam,  the  higher  its  temperature  and^the  more  heat  it 
win  transfer  to  the  food.    Kettles  can  be  equipped  with  automatic 

craper  paddles  to  blend  such  items  as  gravies  and  sauces  continuously 
during  cooking.    Some  units  .have  provisions  for  filling  the  jacket 
with  cold  water  after  cooking  is  completed  to  cool  the  product  faster  (44) 


test,  pressure  fried  steaks  were  judged  to  be  more  tender  than  broiled 


Cookers 
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fc?pr«ssure-atxd4iigh~ pressure  steam  cookdrs  allow. -steani^to*  come 

ia  direct  contact  with  the  product  to  be  heated.    Low-pressure  units 

operate  at  approximately  3  psi,  providing  steam  at  220        This'  equip-  : 

ment  can  be  used  to  reconstitute  frozen  foods  if  the  packaging  will 

prevent  entry  pf  steam  into  the  package.    High-pressure  steamj^s  sup- 

ply  .steam  at  15  psi  and  250  F,  'They  are  widely, used  tp  heat  frozen 

vegetables  in  open  or  perforatv:d  trays,'.. 

Due  to  certaA  shortcomings,  S'team  cookimg  seems  to  te  declining 
in  popularity  in  the  face  of  such  new  equipment  as  convection  and^ 
microwave  ovens.    Although  moist  heat  prevents  dehydration,  many  it^ms 
cannot  be  reheated  this  way  because  the  moisture  adversely  affects 
product  quality.    Also,  steam  heating  is  slow  compared  to  other  cook- 
ing methods.    And .condensaticm  resulting  from  hot  steam  coming  in 
contact  with  the  cooler  product  forms  a  film  which  resists  heat  trans- 
fer.   Forced  convection  of  the  steam  shortens  reconstitution  time,  but 
not  enough  to  make  it  truly  competitive  with  other  means.    One  user  of 
steam  equipment  says  that  steam  cooking  is  on  its  way  out;  microwave 
and  convection  ovens  are  what  people  are  using  (18). 

An  equipment  system  still  under  development "Is  a  heated  water 
bath  for  reconstituting  individual  portions  packaged  in  flexibly 
plastic  pouches.    The  primary  requirement  for  this -unit  is  a  high  rate 
of  heat  input  into  the  water  bath.    The  water  must  be  kept  at  a  rolling 
boil,  even  when  several  pouches  are  immersed  in  the  bath  simultaneously, 
because  the  cJfily  way  to  insure  proper  cooking  is  to  control  th^  length 
of  time  the  product  is  immersed.    Another  necessary  component  of  the 
system  is  a  system  of  racks  to  keep  the  bags  submerged,  and  separate  . 
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Wrom  one  another  to  allow  free  water  circulation^  — An^^automatic-tinttng  

and  retrieval  system  should  also  be  included  so  the  operator  does  not 
lose  CQntrol  of  the  heating  time  for  any  individual  pouch.  If  ''boil- 
in-bag"  products  continue  to,  increase  in  popularity,  eommercial  units 

/of  this  type  may  soon  be  available. 

'  Broilers 

Broiling  is  the  traditional  way  of  preparing  many  of  our  most 
popular  foods.    Units  now >|yailable  are  electric  or  gas-fired,  and 
•food  service  operators  generally  prefer  the  gas-fired  equipment.  The 
method  of  heat  transfer  used  in  broilers  is  radiation,  either  from 
electrically  heated  resistance  elements  or  heated  ceramics  in  the 
case  of  gas  equipment.    Heat  is  transferred  to  the  surface  and  is 
conducted  inward.    A  chara^cteristic  of  broiling  is  that  the  surface 
is  seared  and  the  natural*  juices  sealed  in.    Some  new  units  are 
constructed  so  that  the  product  is  cookfd  on  both  sides  simultaneously. 

Most  commercial  installations  are  now  using  infrared  broilers 
because  of  the  high  temperatures  generated  and  the  resulting  increase 
in  the  rate  of  heat  transfer.    High-volume  operations  are  making  use 
of  continuous-type  equipment  which  requires  only  unskilled  labor  once 
the  temperature  and  belt  |^ed  have  been  fixed  for  a  particular  product. 

'^Char  broilers  with  their  open  flames  are  used  primarily  as 
specialty  equipment  and  to  provide  "atmosphere." 

Holding  Equipment 

In  the  past,  prepared  food  awaiting  service  was  held  in  steam 
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table  pans  to  keep  warm;  or  If^  the  food  was  to  remain  chlllgd^  It 
rested  on  a  bed  of  crushed  , ice,    :^^gh  some  deterioration  c/f  product 
quality  occurred  during  the  holding  pefiod,  this  procedure  remained 
acceptable  for  holdingi^lk  pans,  of  food,  for  example  on  a  cafeteria 
serving  line.    The  proceding  is  not  prac tical, however ,  in  such 
^applications  as  hospital  food  service  or  when  food  is  transported  from 
a  central  commissary  to  a  satellite  location. 

To  overcome  this  problem,  holding  cabinets  have  been  developed  to 
maintain  the  food  at  an  optimum  temperature.    These  cabinets  include 
three  basic  types:    insulated, 'heated,  and  refrigerated, 

Insula^d  cab.inets.    Insulated  cabinets  have  no  heating  or  cool^ 
equipment  built  in,  rather  they  prevent  the  temperature  of  the  product 
from  changing  drastically  once  it  is  loaded  into  the  cabinet.  These 
^cabinets  are  particularly  useful  when  there  is  no  power  source  avail- 
able  for  heating  or  cooling ;^ile  the  product  is  in  transit, or  at  the 
location  where  it  is  to  be 'consumed — for  example,  in  a  "meals-on- 
wheels", program  or  the  feeding  of  large  numbers  of  farm  workers  in 
the  field.     ,  * 

^        Heated  cabinets.    These  cabinets  contain  an  electrically-powered 

heating  source  and  may  be  either'  insulated  or  uninsulated,    fhey  are 

capable  of  holding  tenparafures  from  room  temperatiite  to  as  high  as 

200  F  or  250  F,  though  ideal , serving  temperatures  for  most  foods 

range  between  160  F  and  190  F'.    Many  of  the  units  now  available  actually 

housfe  two  separate  holding  containers  in  one  cabinet.    They  are  separated 

physically  and  have  independent  thermostats  so  .that  various  foods  may 
t 

% 

be  kept  heated  to  different  tempetatures. 
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itef rtgerated~"cafartne ,    Thresie  cablirets  xesemble-heated  cablriHts^ — 
but 'have  self-contained  cooling  systems.    Many  are  available  with 
separate^^eezey  sections  in  addition  to  refrigeration^  Temperatul^s 
within  the  different  sections  can  be  adjusted  within  certain  limits. 

Heated  and  refrigerated  cabinets  are  often  transported  in  vehicles 
with  special  electrical  circuits  to  provide  power  to  the  containers. 
They  can  alsq  be  plugged  into  standard  outlets  at  their  destination. 


Heated  cabinets  can  be  used  for  reconstituting  pre-plated  meals  when 
fo^  is  being  satellited  from  a  central  commissary  to  schools  or 
hospitals,  for  example.    All  types  of  cabinets  are  designed  to  accept 
trays  and  pans  of  various  standard  sizes  and  depths. 

Several  manuf a:cturers  offer  cabinets  that  can  be  switched  from 
refrigeration  to  heating  (6,  10,  13).^  This  feature  is  particularly 
useful  for  reconstituting  food  that  should  be  stored  under  refrigera- 
tion for  a  period  of  time.v   It  also  pro\dirf|8  added  versatility  to  high- 
volume  operations,  since  it  can  be  used  i\  either  mode,  depending  on 
the  relative  amounts  of  heated  versus  refrigerated  food  being  held. 
It  reduces- the  number  of  extra  cabinets  that  must  be  maintained  to 
compensate  for  variations  in  the  type  of  holding  method  required. 

Waste  Disposal  and  Pollution  Control 

Recent  public  awareness  of  environmental  abuses  has  caused 
American  industry  to  re-examine  its  mftthods  of  waste  disposal  and 
pollution  control.    Food  service  operations  have  not  escaped  criticism 
and  must  now  begin  to  solve  those  problems  particular  to  their  indus- 
try.   Means  of  disposing  of  solid  waste  fall  into  three  main  categories 
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compaction,  shredding,  and  incineration. 

 —  —  ^  -rr — 

Compactors.    Particularly  when  they  package  the  waste  in  plastip 
bags,  compactors  can  cause  the  refuse  to  become  l|ss  biodegradable. 
Recent  studies  have  shown,  however,  that  proper  packaging  and  handling 
during  final  disposal  minimize  this  problem  (52).    The  biggest  single 
advantage  of  compactors  is  that  they  reduce  the  volume  of  trash  to  be 
hauled  away  and  the  space  required  for  storage  between  pick-ups. 

^hredderg;    Shredders  consume  paper,  plasticV  cans ,  and  bottles  ~ 
and  chop  them  into  small  pieces.    Like  compaction,  this  process 
significantly  reduces  the  volume  of  refuse.    It  also  aids  in  subsequent 
reclamation  of  recyclable  materials  and  makes  non-recyclable  substances 
more  biodegradable. 

Incineration.  '  Burning  refuse  effectively  eliminates  the  inter- 
mediate steps  involved  in  other  methods  of  disposal  by  destroying  the 
waste  products  imihediately In  many  locations,  however,  incineration 
is  net  allowed,  and  where  it  is,  strict  regulations  are  in  effect 
concerning.,  emissions.    Incineration  is  often  the  means  of  final  dis- 
posal  for  non-recyclable  materials  processed  by  compaction  and  shred- 
ding. .  I  • 
»• 

The  other  ecological  concern  with  which  food  service  operators 
must  contend  is  control  of  other  emissions  "from  their  establishments. 
These  can  and  often  do  'include  vapors  from. ranges,  grills,  atid  fryers, 
as  well  as  from  incinerators.    Preliminary  filtration  of  exhaust  air 
from  cooking  areas  is  usually  accomplished  in  one  of  two  ways:  The 
older  method,  still  widely  used,  is  to  pass  the  air  through  a  simple 
filter  to  remove  grease.    Formerly,  the  filters  were  used  for  a 
short  time,  then  disposed  of  when  they  became  too  grease-ladqn  to 
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-p^^onn  efficiently.    tatHr  filters  could  be  cleaned  by  a  wagh'iiig^in"" 
a  standard  dishwasher  and  reused  thereafter.    Newer  filters  consist  of 

a  series  of  baffles  through  which  exhaust  'air  passes  at  high  speed 
pulled  by  an  exhaust  fan.    Grease  particles  are  thrown  out  of  the  air 
stream,  collected  in  a  grease  trap,  and  dispoaed  of.    These  filters 
remove  more  grease  than  the  older  types,  reducing  buiid-up  in  the 
ductwork.    And  t^ey  also  retain  less  grease  in  the  filter  itself;  both 
characteristics  reduce  the  chance  of  fire. 

The  other  system  of  preliminary  filtration  is  more  sophisticated 
and  costly,  but  it  can  pay  for  itself  in  other  ways.    Exhaust  vapors 
are  subjected  to  a  high-pressure  water  spray  which  cools  the  air  below 
the  condensation  point  of  grease.    The  grease  is  carried  away  by  the 
water  into  the  sewer  system.    Because  the  exhaust  air  has  been  cooled, 
heavy-gauge  ductwork  and  insulation  formerly  required  may  no  longer 
be  necessary. 

A  wat^  spray  can  also  be  used  with  baffle-type  filters  to  wash 
aWay  trapped  grease.    These  water  sprays  act  as  a  fire  barrier  to 
prevent  a  fire  in  the  cooking  area  from  spreading  to  the  ductwork. 
Many  units  incorporate  auxiliary  systems  to  extinguish ^ fires  on  the 
cooking  surface  if  the  temperature  sensed  in  the  exhaust  duct  exceeds 
a  preset  limit.  '  • 

Final  processing  of  exhaust  air  is  accomplished  by  electronic 
precipitators.    They  are  also  used  to  remove  particulates  from  the 
incincerator  exhaust  gases.    Electrically  charged  plates  ionize  particles 
too  small  to  be  filtered  out  by  conventional  means. 

Filters  and  precipitators  are  able  to  keep  emmissions  from  food 
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_seryice  operatlomjyJLt,hln„  limits  piieflf^ribAd  -hy_prp.g^nt  lawsr  Hc^wever, 
they  may  not  be  enough  in  the  future.    Operators  say  the  number  of 
complaints  concerning  objectionable  odors  is  increasing  steadily  (1) • • 
This  mfy  become  an  even  more  difficult  problem  because  the  patticles 
that  cause  the  odors  are  not  removed  from' the  exhaust  gas  by  filters 
or  precipitators. (50) 

Completely  Integrated  Systems 

There  is  a  food  service  system  now  In  operation  in  Europe,  and 
soon  to  be  tried  in  this  country,  which  represents  the  state-of-the- 
art  today,  and  will  undoubtedly  serve  as  a  model  for  high  volume  food 
service  operations  for  many  years »    It  utilizes  a  ^'Cooking  street"  of 
high-production,  automated  equipment  for  performing  various  types  of 
cooking  (38).    The  purposes  of  food  preparation  vary  between  different 
operations,  but  the  pieces  of  equipment  used  are  standard  in  all 
facilities.    They  include  a  steam  cooker,  a  water  cooker,  a  deep  fat 
fryer,  a  grill,,  and  a  broiler.    The  equipment  considered  here  is 
manufactured  by  the  German-based  NEFF  company  (10).    This  equipment 
represents,  collectively,  the  most  highly  automated  system  of  its 
kind.    It  is  the  type  soon  to  be  used  in  its  first  Unite^^ States 
installation. 

The  Steam  cooker.    Fresh  or  frozen  vegetables  are  loaded  into 
the  intake  bin.    They  are  conveyed  by  the  automatic  loading  system  to 
a  loading  drum  which  portions  the  product  into  perforated  stainless 
steel  containers  for  cooking.    The  containers  are  mounted  on  a  motor- 
driven  chain  which  can  be  adjusted  to  provide  between  six  and  sixty 
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Figure  4 
NEFF  Steam  Cooker  (10) 
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mijiut^s_OLf ..product  exposure  to  the  steam  atmosphere*    kt  the  end  of 
the  cycle,  the  food  is  transferred  to  an  unloading  drum  and  from  there 
to  a  built-in  receiving  bin* or  a  portable,  tilting  kettle  which  can 

be  heated  or  not,  as  required.    Depending'on  the  type  of ^product  and 

( 

cooking  time  required,  the  steamer  can  cook  from  400  lbs.  to  900  lbs. 
of  food  per  hour. 

The  water  cooker.    The  food  to  be  cooked  is\ loaded  into  wire 
mesh  containers  by  hand  or  by  means  of  a  vibrator  Xbttding  device.  The 
containers  are  passed  through  water  heated  to  just  below  the  boiling 
point  by  steam  injection.    When  the  cooking  is  completed,  the  product 
is  rinsed  with  tepid  water  and  unloaded  into  tUe  desired  type  of  serv- 
ing unit,  either  stationary  or  mobile.    Cooking  time  can  be  varied  from 
as  little  as  four  minutes^ to  as  muph  as  forty  minutes.    The  water  cook- 
er can  produce  500  lbs.  of  rice  per  hour  with  an  average  cooking  time > 
of -20  minutes;  600  lbs.  of  pasta  per  hour  with  an. average  cooking 
time  of  15  minutes;  or  1800  hard-boiled  eggs  per  hour  with  a  cooking 
time  of  six  to  ten  minutes. 

The  deep  fat  fryer.    This  piece  of  equipment  is  similar  to  the 
water  cooker  in  design  and  operation,  but  it  uses  cooking  oil  heated 
by  electricity.    The  output  of  this  unit  is  approximately  1700  portions 
,  per  hour. 

The  grill.    Pifoducts  to  be  cooked  are  placed  by  hand  on  the  grill, 
tJ^en  moved  across  the  surface  by  a  series  of  stainless  steel  bars 
mounted  to  a  motor-drivifen  chain.    The  speed  can  be  adjusted  to  provide 
from  thr^e  to  thirty  minutes  of  cooking  time.    At  the  center  of  the 
grill,  the  product  is  automatically  turned  over  by  a  "flipper" 
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4nechanism  to  provIHe  even  cooking  on"Bo^  sTdes."  The  food  is  forced 
up  an- incline  before  unloading  to  allow  grease  and  oil  to  drain  off. 

r 

The  grill  can  ^Iso  be  used  as  a  band  fryer  by  using  a  layer  of  cooking 
oil  up  to  1%  inches  on  the  grill  surface,  ^^otput  of  such  items  as 
steaks,  chops,  grilled  sandwiches,  pancakes,  and  hash  brown  potatoes 
is  between  1500  and  3000  portions  per  hour,. .depending  on  the  cooking 
time  required.  f  f 

THe  broiler.    Items  to  i^eJbj^^llQd  are  placed  by  hand  on  a  rod 
conveyor  belt.,    They  are  transported ' through  infrared  heating  zones 
with  heating  element's  above  and  below  the  belts.    The  product  drips 
from  the  first  belt  to  a  second  one,  and  finally  to  a  third  belt.  Thus, 
the  food  passes  through  the  heating  zone  three  times  before  being  un- 
loaded  into  the  desired  receptablei^  Cooking  time  can  be  adjusted  be- 
tween 2%  and  25  minutes.    Steaks,  chops,  hamburgers,  sausages,  and 
chicken  are  produced  at  the  rate  of  800  to  1700  pieces  per  hour,  de- 
pending  on  the  cooking  time. 

One  use  for  a  system  of  equipment  like  the  NEFF  system  is  in  a 
"cook-and-serve"  operation  like  a  cafeteria.    In  such  an  operation, 
the  conveyor  belt  which  runs  past  the  unloading  end  of  each  piece  of 
equipment  becomes  the  tray  assembly  line  with  each  worker  along  the 
line  portiohing  one  type  of  food  onto  the  tray.    At  an  installation 
in  Ludwigsburg,  Germany,  eight  workers  are  able  to  serve  fifty  trays  a 
minute*    They  can  serve  sixty  to  seventy  trays  a  minute  when  they  work  i 
at  full  capacity. 

An  adaptation  of  this  procedure  prepares  individual  trays  for 
short-term  storage  prior  to  serving^    The  items  ito  be  heated  are  stored 
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in  one  compartment  of  a  specially-designed  transport  module  while  the 
items  to  remain 'chilled  are  stored  in  the  other  compartment.  Both 
compartments  are  refrigerated  while  the  module  is  in  transit  and  at 
the  destination  until  45  minutes  prior  to  serving..  At  this  time,  the 
heating  elements  in  the  module  are  activated,  and  the  food  in  one 
compartment  is  heated  to  between  160  and  170  F.    The  various  items  for' 
an  indl:wi4ual  meal .are  rjnoved  from  the  two  compartments,  placed  on  a 
single  tray,  and  serve^  The  modules  are  manufactured  in  two  sizes; 
one  will  hold  20  complete  meals 'and  the  other,  40. 

The  other  type  of  food  productior^  system  is  designed  for  "cook- 
and-freeze"  operations.    It 'either  freezes  individual  meals  or  freez^^t 
food  in  bulk.    If  individual  meals  are  to  be  prepared,  trays  are 
assembled  as  in  the  "cook-and-serve"  operation,  cokred,  quick  frozen, 
then  placed  in  freezer  storage.    When  food  is  to  be  stored  in  bulk, 
the  product  is  unloaded  from  the  cooking  equipment  directly  into  a 
"co-fill"  unit.    This  device  automatically  weighs  pre-set  amounts  of 
fooi^to  steap-;.table  pans  and  places  them  on  a  conveyor  belt  which 
carries  pans  to  the  packaging  and  freezing  area. 

The  NEFF  "cooking  street"  equipment  is  designed  for  efficient, 
^high-v^Jjg^^  ptoduction,  but  it' feature^simplicity  and  reliability. 
If  the  work  is  distributed  properly,  two  people  can  tend  the  five"*" 
■pieces  of  cooking  equipment.    The  food  operation  at  Ludwigsburg  can 
serve  2,800  customers  at  noon  with  a  total  department  staff  of  22. 
Another  installation  in  Karlsruhe  can  serve  5,000  people  with  a  kitchen 
staff  of  19.    Another  plapt  is  capable  of  producing  46,000  TV  dinners 
per  day  with  only. 74  employees.  ,  - 
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The  operation  of  all  pieces  of  eqtiipment  is  simple,  with  a 
ininlmum  of  sophisticated  and  complicated  mechanisms.    The  tooking 
containers  of  the  steamer,  water  cooker,  and  deep  fat  fryer,  the 
transport  bars  and  "flipper"  of  the  grill,  and  the  rod  conveyors  and 
infrared  heating  elements  of  the  broiler  ara  all  remov^le  without 
tools.    The  facility  at  Ludwigsburg  has  been  operating  for  16  years 
with  only  one  maintenance  call—to  start  up  the  equipment  on  the  first 
day  of  operation. 
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Future  Trends 

A  projection  of  future  trends  in  food  processing  and  preparation 
equipment  follows  in  this  section.    We  obtained  our  projection  by 
looking  at  the  past,    at  the  equipment  now  being  introduced,  and  at 
equipment  now  in  the  experimental  stages.    Heat  transfer  is  a  funda- 
'mental  phenomenon  involved  in  all  equipment;  thus  the  impact  of  new 
developments  in  this  area  were  given  priority.    The  last  portion  of 
this  section  indicates  topics  requiring  future  research  to  optimize  ' 
these  processes. 

General  Trends 

These  trends  are  evident  throughout  the  food  service  industry. 
They  do  not  apply  only  to  certain  pieces  of  equipment  or  specific 
types  of  operations.    A  close  study  of  these  trends  may  be  the  key  to 
predicting  what  types  of  equipment  will  gain  currency  in  the  future. 

Mobility.    Much  of  the  new  equipment  being  introduced  is  avail- 
able eitRfer  as  stationary  units  or  mounted  on  wheels  or  movable  bases. 
This  second  feature  allows  it  to-^be  used  in  the  inost  convenient  or 
efficient  location  for  the  task  b^ng ^r formed .    Production  lines 
can  be  rearranged  to  suit  the  mafrer^l  bjsing  handled  and  ^different 

tvpes  of  processing  required.    MobileTeqtrtpmgnt  dlso  facilitates 
« 

cleaning  and  repair  as  w^iIl  as  major  modifications  of  the  facility.^ 

Flexibility.    New  equiament  is  being  designed  to  provide  the  food 
service  operator  with  greatet  flexibility  in  the  use  of  his  equipment. 
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Generally,,  this  means  units  that  can  serve  more  than  one  function. 
Examples  of  this  include  combination  ovens,  employing  two  types  of 
heating,  holding  cabinets  containing  heated  and  refrigerated  compart- 
ments in  the  same  unit,  large  refrigerator-freezers  that  operate  at 
either  40  F  or  0  F  at  the  flip  of  a  switch,  and  fat  fryers  and  steam 
cookers  that  can  operate  with  or  without  pressurization. 

Capacity.    Both  batch-type  and  continuous-tjrpe  equipment  are 
being  made  available  with  larger  output  rates.    A  good  example  is  the 

new  design  of  ovens  and  refrigerators  which  allows  a  rack  of  food 

\ 

trays  to  be  wheeled  into  the  equipment  for  processing.    The  European 
procedure  of  ganging  ovens  permits  a  number  of  racks  of  food  to  be 
stored,  handled,  and  processed  as  a  single  group.  '  Also  as  a  result 
of  mass  production,  alternative  maans  of  transporting  the  food' pro- 
duct within  the  facility  have  been  developed ♦    Racks,  carts,'  conveyors 
and  rollers  move  large-bulk  packages  wKich  are  often -too  unwieldy  to 
be  handled  by  human  means  alone. 

Even  with  the  emphasis  qn  high-volume  operations',  though,  smaller 
capacity  equipment  is  not  being  phased  out.    These  units  find  use  in 
smaller  facilities  which  cannot  efficiently  util,ize  large-capadity 
equipment.    In  operations  where  the  work  load  may  be' highly  variable, 
one  or  more  of  the  smaller  units,  instead  of  larger  ones,  help  prevent 
wasted  space  and  food. 

Process  Control.    Better  control  of  the  various  cooking  processes 

is  now  possible  due  to  improved  sensing  and  control  of  time  and 

temperature.    More  accurate  thermostats,  thermometers,  and  timers  on 

t 

fryers  and  ovens,  for  example,  allow  closer  monitoring  of  the  cooking 
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process.    Automatic  termination  of  the  cooking  cycle^n,  for  example, 
fryers  with  timed  basket  lifts  and  steamers'  that  exhaust  the  steam  at 
the  end  of  the  cooking  period,  prevent  over-cooking  by  human  error. 

Automation^    The  increasing  use  of  automated  equipment  represents 
an  attempt  to  offset  the  increasing  costs  of  skilled  and  semi-skilled 
labor.    Once  the  optimum  time-temperature  relationship  for  a  particular 
product  has  been  determined,  the  equipment  can  be  programed  by  a  chef 
or  supervisor.^  Then  only  unskilled  labor  is  required  to  feed  the 
product  in,  monitor  the  operation  of  the.  equipment,  and  remove  the 
product  wh~en  it  is  finished.  • 

The  highei:  number  of  electrical  and  mechanical  components  re- 
quirjBd  by  a,utomated  equipment  can,,  however ,  substantially  reduce  re- 
liability.   Methods  of  overcoming  this  problem  include  redundant  circuits 
to  provide  back-up  capability  or,  possibly,  plug-in  replacement  modules 
similar  to  those  used  in  today's  electronic:  equipment. 

Energy  conservation.    Since  the  recent  energy  shortage,  energy 

^  I  ^  _  „_  „ 

coiiservation  has  become  a  matter  of  concern  in  all  industries •  De- 
signers of  food  service  equipment  are  devoting  more  work  to  improving 
heat  transfer,  reducing  warm-up  time,  and  avoiding  wasted  capacity  in 
their  units.    Recently  introduced  systems  show.£he  results  of  this 
work  somewhat,  and  those  to  be  introduced  in  th6  future  will  undoubt- 
edly be  even  more  efficient.  \\  -  ' 

Much  controversy  exists  as  to  which  energy  source  is  appropriate 
for  which  equipment^^^XJ^  prefer  gas-fired '^^^ipment,  and  gas  ' 

is  more  efficient  overall  than  electricity  (49).    But\gas  is  in  \ 
various  degrees  of  short  supply  throughout  the  country  and  is  more 
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easily  shut  off  to  operators  thatT^lectricity. 

Computers*    Data  processing  ^chines  have  been  used  for  years'^to^ 
accomplish  such  standard  procedures  as  payroll  and  inventory  account- 
ing.   Toda^r,  though,  they  are  being  considered  for  much  wider  use  in 
thfiL f ood  service  industry*    Computers  can  be  used  to  control  various 
•cooking  processes  in  response  to  programed  instructions*    This  helps 
eliminate  human  error  in  processing,  -and  it  reduces  the  skill  level 
required  for  adequate  results* 

An  early  application  of  computers  was  in  an  almost  completely 
automatic  drive-in  restaurant  (30)*    The  customer  enters  his  order  by 
pressing  buttons  corresponding  to  menu  items  on  a  console;  then  a  "go" 
button  indicates  that  the. ordet  is  complete*    The  compute^  activates 
the  proper  ^iece  of  cooking  equipment:    hamburger  cooker,  hotdog  cook- 
er, potato  dryer,  fryer  for  entrees  like  chicken,  beverage  dispenser, 
or  milk  shake  dispenser*    The  cooked  food  and  computer-produced  totaled 
check  are  delivered *to  the  assembly  man*    He  matches  the  checks  with 
the  food  Items  and  places  them  ^n  trays,  adding  subh  items  as  pickles 
and  cole  slaw*    The  computer  totals  all  sales  at  each  station  and 
calculates  the  number  of  sales,  both  in* units  and  dollar  value,  of  all 
'  menu  item^.  *  ^ 

Another  possible  computejr  application  could  be  as  a  behind-the- 
scenes  manager  of  a  patron's  meal  in  a  standard  table-service  restaur^iit 
Iflien  a  customer  calls  for  a  reservation,  the  computer,  or  a  person 
working,  in  conjunction  with  the  computer,  would  receive  the  customer's 
name,  the  siz^^f  his  pai^C^^J^nd  the  time  at  which  they  wish  to  eat* 
It  would  scad  itsm^nory  banks  to  determine  whether  a  table  of  suitable 
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size  is  available  at  that  timfe,  verify  the  cystomeris  credit  rating, 
ask    what  he  would  like  for  a  main  course,  inquire  about  the  nature  of 
the  occasion,  and  even  making  dining  suggestions.    When  the  customer 
arrives,  the  computor  would  have  assigned  a  table,  printed  a  person- 
alized welcome  card,  and  informed  the  waiter  of  any  special  event  to 
be  celebrated.    It  would  print  out  detailed  descriptions  of  the  main 
dishes  ordered  and  suggest  side  dishes  and  appropriate  beverages,  all 
based  on  total  food  costs,  the  probability  of  selling  a  particular 
item,  the  occasion,  and  what  the  customer  ordered  the  last  time  he 
ate  at  one  of  the  restaurants  sharing  t4e  computer. 

The  waiter  would  make  appropriate  notations  on  the  order  form  and 
return  it  to  the  machine.    The  computer  would  then  signal  the  kitchen 
equipment  to  extract  certaiA  food  components  from  storage  and  activate 
the  cooking  equipment  to  heat  each  component  to  the  proper  temperature. 
Instructions  would  be  printed  out  for  the  assembly  man  who  would  group 
the  components  into  the  classic,  familiar  dishes.    The  waiter  would  ' 
deliver  the  food  to  the  table,  giving  the  computer -produced  explana- 
tion of  each  dish,  its  derivation,  components,  and  the  like. 

The  customer's  bill  would  be  printed  item  by  item,  allowing  him 
to  verify  it  before  signing  the  check.    The  computer  would  retain  in 
its  memory  what  the  customer  ordered,  fhow  much  he  spent,  and  the  date 
of  any  special  occasions  so  that  he  could  be  invited  in  advance  of 
the  next  occasion  return* 

The  computer  could  also  maintain  an  up-to-date  account  of  inventory 
and  food  .costs,  could  reorder  them  when  stocks  get  low,  and  could 
print  out  such  information  on  gach  waiter  as  his  record  in  selling 
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wine,  how  often  his  customers  return,  and  how  much  they  spend  (30).  ^ 


Technological  Breakthroughs 

Every  now  and  then,  a  breakthrough  in  the  field  of  engineering, 
management,  or  food  technology  effects  the  food  service  industry, 
allowing  it  to  mov^  rapidly  into  a  era  of  new  concepts  and  procedures. 
In  the  field  of  engineering,  the  latest  technological  advance  to 
have  a  profound  effect  on  the  foodservice  industry  was  the  develop- 
ment of  the  microwave  oven.    Introduction  of  the  more  efficient  high- 
power  microwave  power  module  may  bring  about  significant  changes  by  ' 
making  microwave  processing  practical  on  a  large  scale  that  it  has 

i 

been.    But  these  changes  will  not  be  as  radical  as  those  caused  by 
the  original  introduction  of  micr'owave  processing. 

A  review  of  research  in  heat  transfer  presently  being  conducted 
reveals  no  imminent  technological  breakthroughs  on  the  order  of  mag- 
nitude   of  the  development  of  microwave  processing.    However,  research' 
on  the  heat  pipe  discussed  earlier  may  reveal  applications  which  will^ 
affect  the  future  design  of  food  service  equipment.    Because  of  the 
pipe's  ability  to  pass  large  quantities  of  heat  quickly  and  maintain 
a  surface  at  a  constant  temperature,  certain  types  of  food  service 
equipment  may  be  capable  of  more  efficient  energy  conversion  by 
incorporating  heat  i:>ipes  into  their  design. 

One  piece  of  equipment  to  which  heat  pipe  technology  has  already 
been  applied  is  griddles.    The  purpose  of  the  research  was  to  deter- 
mine if  a  heat  pipe  griddle  could  be  constructed  to  provide  a  uniform 
temperature  over  the  cooking  surface,  a  short  warm-up  time,  and  accurate 
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temperature  control.    The  process  also  had  tfo  be  relatively  inexpen- 
sive, reduce  gas  consumption,  and  be  capable  of  operating  on  commercial 
burners  with  only'  minor  modifications.    A  summary  of  the  performance 
of  two  griddles  as  described  by  Basiulis  (3)  appears  below. 

^anse  "A"  Range  "B" 

Overall  size  36"  X  26"  36  1/2"  X«32  3/4" 

Cooking  surface  size  35"  X  22"  35"  X  28" 

Griddle  thickness  1  inch  1  inch 

Rated  burner  capa-  .  , 

city  66,000  BTU/hr.         140,000  BTU/hr. 
-        Warm-up,  room  to 

400  P  10  min.  5  min. 

Warm-up,  pilots  to 

400  F.         •  6  min.  3.5  min. 

Cook  1/4  lb.  frozen 

hamburger  patties  5  min.  4  min. 

Temperature  distribu- 

tion  at  400  F  ±5^?  +5  F 

Heat  pipes  may  be  used  to  best  advantage  in  ecjulpm^nt  where 
large  quantities  of  heat  must  be  transferred  and  where  wam-up  time 
is  now  considerable.    Besides  griddles,  pieces  of  equipment  which  seem 
to  be  logical  candidates  for  heat  pipe  application  are  fat  fryers  and, 
possibly,  convection,  ovens. 


Future  Research 


1 

We  have'stres^ded  in  this  dis«4^8sion  the  importance  of  heat  and 
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mass  transfeB  in  the  design  and. fabrication  of  food  processing  and 
.preparation  equipment.    We  havfe  also  indicated  that  extaordinary, 
research  activites  in  thf  past  20  years  in  heat  transfer  have  resulted 
in  a  significant  increase  in  our  knowledge  of  the  basic  fundamentals 
of  heat  transfer  and  pur  ability  to  design  and  predict  heat  transfer  ^ 
rates  in  equipment.    One  may  well  ask  why  has  only  a  limited  amount 

of  this  knowledge  been  applied "in  the  food  processing  and  preparation 

4 

industry.    The  NEFF  "Cooking  Street"  concept,  which  is  only  now  being 
introduced  into  the  United  States,  was  conceived  and  developed  in 
Germany  over  sixteen  years  ago.  . 

The  basic  answer  to  these  questions  is  one  of . communications. 
There  is  for  all  practical  purposes  only  a  very  limited  line  of 
communications.  '  There  is  the  food  service  operator,  the  dietitian, 
the  food  technolbgist,  the  nutritionist,  and  the  engineer  with  a 
knowledge  of  keat  and  mass  transfer.    This  lack  of  communication  has 
meant  that  the  problems  possessed  by  one  group  have  not  been  sufficient- 
ly well  defined  in  the  vocabulary  of  another  group  to  encburage  or 
even  allow  assistance  in  obtaining  solutions.    Indeed  one  sometimes 
wonders  if  the  g^ups  are  even  aware  that  they  have  serious  equipment 
deficiencies.    This  communication  problem  must  be  resolved  on  all 
levels,  at 'the  unlVersit;ies  and  research  laboratories,  at  the  indus- 
trial design  and  fabrioation  level,  and  at  the  lowest  operating  level.  * 

WitU  an  Improvement  in  communication  a  detailed  specification  of 
an  acceptable  thermal  environment  for  the  preservation  and  preparation  - 
of  food  can  be  obtained  by  the  food  service  opefajtor,  tha  nutritionist, 
and  the' food  technologist.    The  heat  transfer  engineer  can  then  design 
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a  system  that  will  optimize  the  process  from  the  standpoint  of  cost, 
time,  energy  constimption,  or  labor  involvement.    Automatic  or  program- 
able  ovens  will^apt)ear  that  respond  to  a  data  card  attached  to  the 
packaged  food  product.    It  will  be  removed  at  time  of  preparation  and 
inserted  into  the  oven's  controller,  and  the  product  will  be  processed 
in  the  optimum  way  for  flavor  and  nutrition  retention. 

But  significant  advance  In  these  areas  will  fee  possible  only  if 

1)  Improvements  in  technical  communication  between  the  engineer- 
ing community  on  the  one  hand,  and  the  food  service  operators, 
the  food  technologist,  and  the  nutritionists,  on  the  other,  ' 
are  obtained;  and 

2)  An  extension  program  is  developed  to  define  clearly  the  opti- 
mum thermal*  environment  needed  for  the  processing  and  prepara- 
tion of  food  products. 


^  *  :■  >  • 
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-  APPENDIX 

Basic  Principles,  of  Heat  Transfer 
There  are  three  basic  modes  of  heat   transfer:  con- 
duction,  convection,   and  radiation.     The  latter  two  modes 
often  occur  simultaneously,   thus   the  total  heat   transfer  from 
a  surface  can  be  the  sum  of   the  cq'nvective  and  radiant  heat 
transfer . 

Heat  Conduction 

Conduction   is   the  process  bj  which  heat^  flows   from  a 
region  of  higher  temperature  to  a  region  of  lower  temperature 
within  a  gas,   solid,   or   liquid  by  direct  molecular  interaction 
and  without  appreciable  displacement  of  the  molecules.  The 
energy  possessed  by  matter  is  proportional  to  the  sum  of 
its  molecular  kinetic  energy  and  the  relative  position  of 
the  molecules.      It  is  called  the  "internal  energy."  The 
internal  energy  is  directly  proportional  to   the  temperature 
of  the  matter.     When  higher  internal  energy  molecules  (high 
temperature)    come  in  contaoyt^wd  th  lower  internal  energy 
molecules,   part  of  their  energy  is   transmitted  by  either. the 
elastic  impact  of  the  molecules  or   the  diffusion  of  faster 
^*moving  electrons,   and  heat  is  said  to  be  "transferred  by 
conduction . "  . 

Tlie  rate  at  which  heat   is^  conducted  is   given  by 
Fourier's  Law   (1822).      It   is   important   to  note  that   the  heat 
flux  is   a  vector  and  thus  has  dJ-r-ec^ion  as  well  as  magnitude. 
The  flux  is  proportional  to  the  thermal  conductivity,  K,  the 
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area  of  the  section  perpendicular  to  the  flow  of  heat,  A.,  and 
^the  rate  of  change  in  the  temperature,   T,   with  respect  to  the 
distance  measure  in   the  direction  of  heat   flow.     For  one- 
dimensional  heat  flow  the  expression  is 

■     .  \ 

"  -KA  _AI     (Fourier's  Law) 
Ax 

where  the  heat  flows  in  the  direction  of  the  positive   x  axis. 
An  increase  in  either  thfe^  thermal  conductivity  or  the 
temperature  gradient,   AT/Ax',   will   result  in  an  increase  in 
the  rate  of  heat   transfer.     An  , order  of  magnitude  grouping 

A, 

of   the   thermal   conductivities  of  some  common  materials  is 
given  in  Table  1.      For   the  one  dimensional  flow  of  heat,  the 
concept  of   thermal   res  is  tance^to   the  flo.w  of  heat  '  is  often 
introduced  and  is  defined  as 

K  KA. 

Table  1 

Thermal  Conductivity  of  Different  Materials 

Master ial  K,  Btu/hr-ft-F 

Gases  at  atmospheric  pressure 
Insulating  materials 
Nonmetallic  liquids 
Food  products 
Nonmetallic  solids 
Al  loy s 

Pure  metals  ^ 


.  0004 

-.10 

.  02 

-.12 

.  05 

-.40 

.  0074 

-.78 

.  02 

-1.5 

8 

-70 

30 

-240 

140 
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In, many  instances   the^  boundaries  of   the  surface  are 

not  perpendicular  and  one  encounters  tw-o-  or  three-dimensional 

heat  transfer.     The  condition  in  each  direction  is  given  by 

Fourier's  Law^,   and  a  limiting  process   is   used  to  arrive  at 

an  energy  ball^ce  describing   the   transfer  of  heat.  The 

energy  equation,  which  is  a  partial  differential  equation, 

must  be  solved  for  each  particular  problem  using  the 

appropriate  boundary  conditions. 

In  many  applications   the  rate  at  which  heat   is  trans- 

< 

ferred  is  not  steady  but  is   time dependent .     -The  temperature 

distribution  ia  the  material  is   thus  dependent  not  only  on 

the  above  noted  items  but  on  the  rate  at  which  enery  is 

stored.     The  energy  storage  is  dependent  on  the  density, 

p,   and  specific  heat,    C,   of   the  material.     It  is  usual  t6 

utilize  the  thermal  diffusivity,   a  =       K     ,   in  the  analysis 

pC 

of   transient   conduction  problems.     Representatsive  values 
of   thermal  dif f usivi t ies   for  different  materials  are  pre- 
sented  in  Table  2. 


\  Table  2 

Thermal  Dif f usivities  of  Different  Materials 

>  2 

Material .  ^  a  -  ft  /hr 

''Gases  _  .6-10 

Insulating  materia]^  .'01 

Nonmetallic  liquids  ;002  -  .005 

Food  products  '  .0044  -  .0068 

Nonmetallic  solids  .006  -  .02 

Alloys  ■       '  .15  -  1.2 

Pure  metals  1.6  -  4.4 
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The  most  simple  transient  analysis   is  denoted  ^as  the 

lumped  parameter  analysis  and  assumes  that  there  is  negligible 
internal   temperature  variation  in  the  solid.     The  rate  at^ 
which  heat  is   stored  or  removed  from  the  solid  is  related 
to^^^th^  ease  with  which  heat  is   transferred  from  the  body  ^to 
the  surrounding   fluid.     Assume  that  the  fluid   is  »at  a 
temperature  Too  and  the  body  is  initially  at  a  temperature 
of  T^.     The  temperature  distribution  at;  any  time  0    is  given 
by 

hA     A  ^ 


T"T 


o  ~ 


where  A  is   the  surface  area,   V  ij^^the  volume  of   the  material, 
p   is   tjie  density,   C  is   the  specific  heat  and  h  "is   t^  con- 
vective  film-  coefficient   (to  be  discussed   in  more  detail  in^ 

Jr 

the  convection  section).     The  rate  at  which  heat   is  removed 
or  added   to   the  solid^^  is  given  as  '  JT^ 

q   =    CpV(T„-T^)    [1-e  ^  e]  ■  . 

and   indicates   that  a  large  surface  area  to  volume  configuration 
ratio   is  desired  for* highest  heat^transf er .     The  lumped  param- 
eter analyses  is  valid  fdr  many  of   the  conditions  encountered 
in  food  processing  and  preparation  with  an  error  of  less. than 

5  percent  ifT^oduced  when  hV/AK      <    .1- where  K     is   the  thermal 

s  ^  s 

conductivity  of   the  solid. 

When  temperature  gradients  can  not  be  nerglected   in  the 
solid,    the  conduction  heat  tranter  analysis  becomes  more 
complex;     an  interested  reader  should  consul-t  a  basic  heat 

/  ■ 
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transfer  book  like  Kreith   (26)   or  a  more  specialized  book 
like  Schneider   (45),  .  A  useful  relationship  to  remember  is 
that,   for  a  large  number  of  cases,   the  rate  of  heat  transfer^, 
is  inversely  proportional  to  the  square  root  of  the  thermal 
diffusivity  and  time,  while  the  total  heat  transfer  is  pro- 
portional  to  K  /9/a, 
s 

Heat  Radiation 

In  a  very  broad  sense  radiation^  is  associated  with  all  ' 
kinds  of  electromagnetic  wave  phenomena,   thermal,  light, 
and  so  forth.     They  usually  diffe-r  only  in  their  respective 
wave  lengths.     In  heat   transfer,   the  radiation  is  associated 
with  the  temperature  of  a  body,   and  it   can  be  transported 
through  a  transparent  medium  or   through  a  vacuum,  *  All  bodies 
thus  emit  thermal  radiation  with  the  level  determined  by  the 
temperature         the  body  and   the  characteristics  of  the 
radiating  surf/ace.     The  rate  of  heat   transfer  is  determined 
not  only  by  the  r adiat ing ' body  but  also  by  the  radiation 
.characteristics  pf   the  receiving  body  and  the  geometrical 
relationship  between  th^e  bodies  since  radiation  travels  in 
a  straight  line  J>ath,     Inc ident  •  thermal  radiation  on  a  surface 
will  tie  either  absorbed,   reflected,   or   transmitted  thi^ough 
the  solid.     The  general  expression  for  the  transfer  of  heat 
by  radiation  is 

where*  is   the  Stef an-Boltzman  constant   (,17l4^x  10  Btu/hr 
ft  R  ),  A  is   the  surf'-ace  area   (ft  ),   F^-^  geometrical 
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'shapejwu^tor ,         is  a  factor  which  takes  into  account  the 
raji^tion  jproperties  of   the  surface.     The  temperatures  are 
given  Ln  R   (460  +  F)..     This  relationship  indicates  the 
dominating  dependence  of   the  radiation  heat  transfer  on  the 
temperatures  of   the  radiating  bodies.     If  a  body   is  at  100  F 
and   the  su>r rojunding  either  at  200  F  or  500  F,   the  higher 
temperature  yr±ll   transfer  390  percent  mtDre  heat  to   the  en- 
closed  body. 

Heat' Convection 

Convection  heat  tratrsfer  is  the  method  by  which  heat  is 
transferred  between  a  solid  and  a  liquid  or  gas.     The  com- 
plete process   is  quite  comp'Lex  but  generally   takes  the 
following ' farm:     Heat  flows   from  the  interior  of  a  solid 
to  its  surface  by  the  process  of  conduction,   as  previously 
described.     Heat  is  then  conducted  from  the  surface  to  the 
particles  of   the  fluid  adjacent  to   the  surface,   thereby  in- 
creasing the  internal  energy  and  temperature  of   the  particles. 
The  warm  particles  move  away  from  the  wall^-.into   the  cooler 
fluid,  mix  with  the  fluid  and   transfer  part  of   their  energy. 

If   the  fluid  movement   takes  place  because  of  density  differences 

* 

created  by   the  temperature  gradients   (buoyancy  effects)   the  : 
heat  transfer  process   is   referred   to  as  "na^tural".  or  "free 
convection."     When  the  movement  of  fluid  is   the  direct  re- 
sult of  an  external  source  such  as  a  pump  or. fan,   the  process 
is  denoted  as  "forced  convection."     The  rate  of  heat  transfer 
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may  be  calculated  using   the  following  r ela tionshirp 

q^af  hAAT 

-where  A  is  the  s  u  r  f  af'cearT^  AT  is^^rfie  temperature  difference 
between  the  surface  knd  fluid  and  h  is   the  convective  heat 
transfer  c<^f icient.     The  magnitude  of  h  is  depende^Ji.  upon 
the  type  of   convection   (natural  or  forced)  ,   the  type  of  flow 
(laminar  or  turbulent)   and  the  fluid.     Representative  values 
of  film  coefficients  are  given  Tn  Table  3, 

Table  3 

Convective  Heat  Transfer  Coefficient 

2 

" Condition  h  Btu/ft  hr  F 

Steam  condensing  1000  -  20,000  * 
Water,  boiling  500  -  10,000 
Water,  forced  convection  50  -  2,000 
Oil,  forced  convection  10  300 
Air,  superheated  steam  forced  con- 
vection 5  -  50 
Air,  natural  convection  1  -  5 


To  illust^te  the  significance  of^these  results  on  food 
preparation,    it   can  be  seen  that   It   the  temperature  differ- 
ence  is  held  constant,   a  tenfold  increase  in  the  rate  of 
heat  transfer  will  result  if  one  switches   from  a  natural 
convection  to  a  forced'  convection  unit.  ' 
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'  Glossary 

Change  of),phaset    In  this  study,  three  physical  phases  concern  \xsy 
aolad,  liquid,  and  gas.    When  certain  conditions — temperature 
or  pressure,  for  example — to  which  a  substance  is  exposed  change, 
the  substance  may  itself  change  from  one  phase  to  another.  For 
example,  water  undergoes  a  ^change  of  phase    to  ice  or  to  and 


from  ateam  with  certain  temperature  changes. 

Conduction.    Conduction  is  a  method  by  which  heat  diffuses  within  a 
body,  or  from  one  body  to  atiother,'or  from  a  region  of  high 
temperature •td  a  region  of  low  temperature,  with  no  gross 
molecular  movement. 


Convection.    Convection  is  a  means  of  heat  transfer ^wherein  heat  is 
transported  from  one  point  to  another  by  the  movement  of  hot 
material  between  those  two  points.    The  medium  that  transfers 
tjie  heat  is  a  fluid,  either  liquid  or  gaseous. 

Convective  film  coefficient.    In  convective  heat  transfer, 

always  a  stagnant  layer  of  fluid  next    to  the  solid  substance 

The  convective  film  coefficient  is  a  measure  of  how* well 

can  be  transferred  through  this  stagnant /xilm  of  fluid.  The 

2 

units  are  typical^-y  expressed  in  (calom.es) /  (seconds)  (cm  ) 
(degrees  C) • 


1 
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Dielectric  properties.    Dielectric  properties  are  those  properties 
that  describe  the  molecular  reaction*  of  a  substance  to  an 
electric  field.    Certain  of  these  properties  determine  to 
what  extent  a  substance  will  absorb  microwaves  and  thus  under- 
*go  a  rise  in  temperature. 

r 

Electromagnetic  waves.    Wave  phenomena  characterized  by  variations 
of  electric  and  magnetic  fields  are  electromagnetic  waves. 
Radio  waves,  heat,  light,  x-rays,  microwaves,  and  many  others 
 are  Electromagnetic  waves  differing  only  in  frequency.  

Fluid  mechanics.    Fluid  m'echanlcs  is  the  study  of  the  mechanical 
properties  of  fluids  and  the  laws  and  forces  governing  their 
behavior  under  both  static  and  dynamic  conditions. 

Heat  and  mass  transfer.    Tflls  term  denotes  the  movement  of  heat 
or  mass  from  one  body. or  substance  to  another,  or  within  the 
body  or  substance  Itself,  '^rf  food  service  applications,  we 
are  coifderned  with  the  transfer  of  heat  from  a  body  during 
freezing  or  refrigeration  and  to  a  body  during  cooking. 
Mass  transfer  considerations  in  this  application  are- generally 
limited  to  the  moisture  loss  ithat  occurs  during  cooking  opera- 
tions.** • 
>        ,  ' 

Internal  energy ♦    Internal  qnergy  is  the  energy  contained  within  a 
substance  due  to  its- state,  not  to  its  bulk  nfovement  or  posl- 
tion.    In  our  discussion,  the  Internal  energy  of  a  substance 
is  a  mfeasure  of  lts\temperature  and  specific  heat. 

4  » 
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-Lumped  parameter  analysis^    The  study  of  a  system  In  which  the 

properties  (temperature,  pressure,  density)  of  each  substance 
are  considered  to  be  constant  throughout  the  body  is  known 
as  a  "lumped  parameter  analysis^''    Although  gradients  and 
variations  exist,  an  analysis  of  this  type  can  provide  a 
good  approximation  of  the  reaction  of  the  system. 

Radiation^  -Radiation  is  the  transfer  of  energy  frdm  one  point  to 
another  by  means  of  electromagnetic  waves.    Radiation  strik- 

 ing  a  body  is  converted  to  heat  due  to  the  molecular  ahflnrt-fon 

of  the  radiant  wave  energy. 

Specific  heat.    Specific  heat  is  a  measure  of  the  amount  of  heat 

* 

required  t-o  raise  a  mass  of  a  substance  over  a  certain  tempera- 
ture  increase.    Common  units  are  (calories)/ (degrees  C)  (grams) 
The  higher  the  specific  heat,  the, more  heat  is  required  to 
^   raise  the  temperature  of  a  given  mass.    Likewise^  more  heat 
\  is  released  by  a  given  mass  when  it  undergoes  a-4lrop  in  \^ 
temperature.  ^^t;. 

Standing  waves >    Due  to  the  regular  rectangular . shape  of  an  oven 
cavity,  each  successive  wave  of  microwave  power  will  follow 
the  same  path  as  the  previous  Vave.    It  will  reflect  ^rom 
metallic  surfaces  thrlughout  the  oveti  until  absorbed  by  the 
product.    Where  no  waves  pasi^.  through  the  produc^^" heating 
will  take  place  .only  by  conduction  of  thereat  from  higher  '~r~ 
temperature  areas  of  the  oven. — 14  two.jwa^e  ^^aths  croSs  within 
the  product,  excessive  heating  occurs.    For  th^i^  reason,  a 
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diffuser  or  "stirrer"  is  required  to  disperse 'the  microwaves 
in  different  directions  when  they  are  directed  into  the  oven 
cavity^ 

Stefan-Boltzman  constant*    This  proportionality  constant  relates 
radiation  from  a  body  to  the  fourth  pnwAr  of  the  tempera- 
ture of  the  body.    Its  numerical  yalue  has  been  determined 
experimentally.  ^ 

TherTBSr^onductivlty*>   Thermal  conductivity  is  a  measure  of  how  well 

a  substance  conducts  heat.    Units  are  typically  represented  as 
2 

-  (calories)/  (cm  )  (degrees  C) .    Materials  with  high  thermal 
conductivities,  like  metals,  conduct  heat  readily;  those  with 
low  thermal  conductivities  act  as ^insulators. 

Thermal  diffusivity.  The  quantity  K  /C^  where  K  is  the  thermal 
conductivity  of  the  substance,    is  the  density,  and  is 
the  specific  heat  is  the  thermal  diffusivity  of  of  a  substance. 
The  magnitude  of  this  quantity  is  a  measure  of  how  quickly 
a  body  with  a  mon-uniform  temperature  will  approach  equilibrium. 

Thermocouple^*    A  thermocouple  is  a  device  consisting  of  two  wires 
of  different  metals  welded  or  soldered  together.    As  the 
temperature  of  the  junction  is  increased,  a  larger  voltage 
difference  is  produced  between  the  wires.    This  voltage  can 
be  measured  and  the  temperature  at  the  juncture  calculated. 

Thermodynamig  properties.^  The  thermodjmamic  properties  of  a  substance 
are  those  properties  that  determine  its  behavior  when  heat  is 
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.    transferred  into  or  out  of  a  body  of  that  substance. 

Thermlster.    A  thermister  is  a  device  made  of  semi-conductor  material 
that  exhibits  a  change  in  resistance  when  subjected  to  a  change 
in  temperature.    The  resisitance  can  be  measured  and  the  tempera- 
ture calculated. 

Turbulent  flow.    Turbulent  flow  is  the  combination  df  a  uniform  fluid 
flow  and  irregular  eddy  currents. 


\ 
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FOOD  PROCESSING  METHODS:    THE  STATE  OF  THE  ART 
AND  ITS  FUTURE  EFFECT  ON  FOOD  SERVICE 

Introduction 

Food  science  obviously  contributes  a  great  deal  of  information  to 
the  food  service  discipli^  and  industry,  and  the  irole  of  food  science 
and  its  relationship  to  the  food  service  industry  is  the  focus  of  this 
report.    More  specifically,  our  approach  has  been  to  provide  a  thorough 
discussion  of  some  of  the  more  important  food  processes  that  will 
almost  certainly  affect  the  food  or  the  food  preparation  systems 
required  by  the  food  service  industries  of  the  future.    For  example, 
how  the  food  reaches  the  food  service  establishment  will  certainly  have 
some  bearing  on  the  type  of  preparation  that  goes  on  at  the  serving 
site.    These  preparation  procedures  have  traditionally  ranged,  and 
will  continue  to  rai^ge,  from  simple  heat-and-serve  to  taking  the  raw 
food  and  preparing  it  from  scratch.   ^The  procedures  will  change  littl^ 
their  use  ratios  will  change  substantially.  ^ 

) 

In  the  past,  there  has  been  altogether  too  little  communication 

J  . 

between  the  food  scientists  and  technologists  on  the  one  hand,  and  the 
food  service  practitioners  on  the  other.    While  both  groups  endeavor 
to  improve  food  quality  and  lower  its  cost,  they  have  tended  to  operate 
exclusive  of  each  other.    This  Project  has  demonstrated  that  a  unified 
approach  to  the  problems  of  both  interest  groups  ^certainly  would  work 
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to  their  mutual  advantage.    There  exist  great  areas  of  overlapping 
interest—which  this  Project  has  served  to  point  out  repeatedly  over 
the  preceding  six  months. 

We  refer  to  the  subject  matter  covered  in  this  report  loosely  as 
"food  science,"  but  it  might  be  more  accurate  to  call  it  "the  food 
processing  areas  of  food  science."    Even  with  this  more  restrictive 
partitioning,  however,  we  are  left  with  an  extremely  complicated, 
multi-faceted  area.    We  attempt  to  provide  our  reader  with  a  knowledge 
of  the  various  processes  being  used  in  the  industry  today  and  how 
these  processes  might  be  used  to  produce  the  product  ultimately  used 
by  the  food  service  industry.    It  is  not  a  comprehensive  view  of  all 
the  processes,  rather  it  tries  to  convey  the  nature  of  each  process 
and  the  extent  to  which  it  is  presently  being  used  by  the  food 
processing  industry. 

The  technological  information  for  producing  new  food  products, 
along  with  the  compl-ementary,  sophisticated  procedures,  is  available 
now.    To  what  extent  this  knowledge  will  be  used  in  the  food  service 
industry  in  the  next  few  years  will  depend  on  the  type  of  individuals 
charged  with  the  decision-making  responsibilities  and  'the  training 
they  receive.    Will  the  food  service  industry  concentrate  solely  on 
business  or  will  it  become  more  involved,  with  the  food  scientists,  in 
the  ramifications  of  the  rapidly  changing  food  processing  techniques? 
We  cannot  answer  this  question,  but  in  this  report,  we  have  attempted 
to  isolate  and  discuss  ^  considerations  tfiat  will  shape  an  answer 
soon. 


J 
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'  ^     Fodtf  Dehydration:    The  Most  Widely  Used  Method 
'      of  Food  Preservation 

Although  the  major  products  being  dehydrated  in  the  United 
States  today  are  essentially  the  same  as  they  were  in  1960  (sugar, 
starch  products,  coffee,  milk  products—especially  non-fat  milk  and 
whey—and  flour  mixes,  with  good  markets  for  breakfast  and  pet  foods, 
pasta  products,  and  dried  fruits  and  vegetables  as  well),  since  that 
time  there  have  been  other  changes.    The  production  of  dried 
breakfast  foods,  mixes,  and  potato  and  com  chips  has  increased,  for 
example,  and  much  of  the  production  of  processed  coffee  h-as  been 
taken  over  by  freeze-drying.    Also  other  countries  now  surpass  the 
U.S.  in  drying  fruits  and  vegetables.    The  methods  of  dehydration, 
however,  have  remained  basically  unchanged.    In  1963,  55  percent  of  all 
dried  products  were  air-dried,  40  percent  were  spray-dried,  and  less 
^than  5  percent  were  dried  b^  other  methods.    It  is  probably  still  true 
.that  these  two  methods  account  for  most  industrial  dehydration. 
(Karel,  44)  '  ^ 

Air  Drying  / 

Air  drying  is  the  dehydration  of  solids- in  air>  which  is 
accomplished  by  exposing  foods  to  heated  air  in  direct  dryers. 
Sometimes  these  dryers  are  used  with  indirect  dryers,  which  heat  the 
surfaces  on  which  the  food  is  pjaced.    Primarily  convection  provides 
the  heat  transfer,  but  additional  heat  may  be  supplied  by  radiation 
or  conduction,  using  batch  dryf rs  \tray  dryers,  kiln  dryers, '^d  some 
types  of  fluid  beds)  or  continuous  dryers  (tunnels,  rotary  dryers, 
and  belt  or' band  dryers.  (Kar^l,  44)    Often  the  manufacturer  adopts 
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the  tunnel  dryer,  which  is  by  far  one  of  the  njost  flexible  systems 
in  commercial  use*    In  its  simplest  form  the  tunnel  dryer  is  a 
rectangular  structure  (whose  dimensions  vary  greatly,  dependong  on 
the  capacity  of  the  plant) ,  which  will  accommodate  trucks  containing 
tays,  spread  uniformly  with  the  product  to  be  dried.    The  tunnel 
is  essentially  continuous  and  the  trucks  gradually  enter  one  by  one 
and  are  removed  when  equili^ium  of  the  product  is  established. 
Tunnel  systems  are  classified  according  to  how  the  air  traverses  the 
prbduct,  the  single-stage  parallel  air  flow  being  one  of  the  simplest 
systems.    In  this  one,  the  "wet"  material  first  encounters  the 
driest,  warmest  air,  then  leaves  the  dryer  at  the  cooler  end  of  the 
tunnel.    Although  the  highest  rates  of  evaporation  are  achieved 
initially,  there  is  little  danger  of  overheating  the  product  since 
the  surface  temperature  of  the  food  is  below  the  dry  bulb  temperature 
due  to  heat  loss  through  evaporation.    The  product  is  protected  in 
the  latter  stages  of  drying  because  the  air  is  getting  progressively 
cooler.    This  cooler  air  aclso  causes  a  decreased  drying  rate  in  the 
latter  stages.    The  ultimate  disadvantage,  however,  is  that  a 
product  of  very  low  moisture  cannot  be  produced  no  matter  how  long  the 
tunnel  is.    Commercial  plants  use  this  system  mainly  -for  "drying  grapes 
however,  it  is  usually  used  in  ^combination  with  a  counter flow  system. 

In  the  single-stage  coimtercurrent  flow  dryer,  air  is  directed 
against  the  movement  of  the  product.    The  dry  product  leaving  the 
dryer  encounters  the  hot  and  dry  air  entering  tjie^^^stem:    The  'Wt" 
product,  then,  is  initially  exposed  to  very  slow  drying  conditions. 
However,  provided  precautions  are  taken  not  to  overheat  the  product. 
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it  ultimately  has'  a  lower  moisture  content  than  it  would  have  if 
processed  by  the  previously  mentioned  system.    The  counter  flow 


system  is  more  economical  to  operate  than  the  parallel  flow  and  is 


widely  used  for  commercial  production,  mainly  for  processing  dried 
vegetables.    The  greatest  problem  with  the  system  is  product  shrinkage. 
The  dried  product  has  a  relatively  high  density  and  slow  reconstitution 
properties,  whereas  the  parallel  flow  system  produces  a  dried  product 
with  much  less  shrinkage  and  a  lower  density.  / 


Double-stage  dryers  are  available  with  both  countercurreht/ 
parallel  flow  and  parallel/countercurrent  flow.    The  bulk  of  the 

•J 

commercial  two-stage  plants  in  this  country  are  the  latter  type, 
probably  because  of  its  more  uniform  drying  and  its  high  output  ofi 
good  quality  products.    The  system  produces  high  initial  evaporation 
and,  often  in  practice,  the  first  stage  is  shorter  than  the  second 
to  compensate  for  the  latter^s  low  rate  of  drying.    However,  equal 
length  tunnels  are  widely  used,  and  it  is  possible  to  place  them  side- 
by-side  for  loading  and  unloading  at  the  jaame  end.    In  many  systems, 
air  from  the  secondary  tunnel  is  used  to  supply  the  parallel  flow 
system.    The  advantage  of  this  is  that  it  allows  the  temperature  of 
the  air  in  either  system  to  be  adjusted  as  desired.  • 


The  chief  advantage  of  the  three-stage  dryers  is  that  they  are 


more  flexible  and  can  achieve  nearly  optimum  conditions  for  drying, 


a  wide  range  of  products.    However,  the  few  of  these  in  operation  use 


three  tunnels  with  countercurrent  air  flow.  An  important  implication 
of  these  dryers  for  the  future  is  their  total  recirculation  system 


which  solves  the  odor  problem  associated  with  onjk>n  and  garlic 
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dehydrators.    The  method  involves  interstage  he^t  transfer  with 
dehumidification. 

Another  type  of  dryer  is  the  bin-type  finish  dryer  which 
serves  as  a  place  for  equilibrating  temperatures,  obtaining  final 
moisture  levels,  and  storing  dried  products  prior  to  pajcagingf 
Basically,  these  dryers  are  cylinders  through  which  blows  warm  air 
at  a  velocity  not  greater  than  lOOft^  per  minute  per  ft.^  This 
dryer  provides  a  low-cost  method  of  removing  moisture  from  particular* 
products  during  the  slowest  stages  of  drying.    Both  the  statis  and 
portable  units  require  24  to  36  hours  to  reduce  the  moisture  content 
_of  vegetables  from  10  percent  to  5  percent. 

In  the  conveyor-type  dryer,  which  resembles  the  tunnel  dryer, 
material  is  conveyed  through  a  hot  air  system  on  a  continuous  moving 
belt,  with  the  result  of  reduced  handling  costs.    The  wet  material  is 
loaded  uniformly  about  6  to  8  inchdes  deep  onto  a  belt  made  of  either 
woven  metal  mesh  or  interlocking  perforated  plates  and  is  dried 
initially  by  air  blowing  through  the  bed  and  finaAy  by  air  passing 
down  through  the  bed.    The  latter  prevents  material  from  being  lost 
-from  the  system  due  to  changes  *in  density  during  drying.    Belts  vary 
from  30  to  60  ^eet  long  and  from  6  to  100  feet  wide.    By  sectionalizing 
the  system,  it  is  possible  to  control  independent  flow  rates, 
temperatures,  and  humidities  (which  ig-e^ential  for  high  capacity 
water  removal)  and  thereby  receive  bptimum. output  and  quality.  Also, 


it  is  ne^^ery^to^move  the  material  at  a  moisture  level  of 
approxin^ely  15  percent  to  avoid  excessively  long  belts  and  the 
waste  of  evaporating  capacity,  (fioldsworth,  43) 
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Modern  industry  in  general  has  increased  instrumental  analysis 
feedBack  control,  and  automatic  operation  of  process  lines,  but 
these  developments  have  lagged  in  food  proc;^ssing  for  at  least  three 
reasons:    (1)  food  materials  are  complex  and  difficult  to  describe 
In  simple  engineering  properties;  (2)  the  measurement  of  on-line 
and  feedback  control  with  regard  to  food  processing  is  difficult;  ^ 
and  ^3)  it  is  hard  to  find  food  technologists  with  adequate  background 
and  experience  in  engineering.    Some  progress,  however,  has  been  made. 
Extensive  on-line  moisture  measurements  are  now  available  and  one 
control  scheme  for  a  fluid  bed  dryer  is  based  on  three  temperature 
measurements:    inlet  air  temperature,  outlet  air  temperature,  and  the 
teii5)erature  of  the  air  wet  bulb.    Control  is  maintained  by  monitoring 
the  temperature  of  the  inlet  air  to  compensate  for  the  changes  in  the 
other  temperatures.  (Karel,  44) 

The  major  problem  in  air  drying  solid  foods  is  that  the  drying 
rates  must  be  limited  'as  moisture  control  decreases  because  of  the  low 
dif fusibility  of  the  moisture.    The  associated  problems  of  shrinkage 
and  organoleptic  changes  lower  the  quality  of  the  product.  Air-dried 
solids  also  run  the  risks  of  (1)  poor  rehydration,  (2)  burning  and 
flavor  deterioration  during  drying,  and  (3)  lipid  oxidation,  as  well 
as  oxidation  of  lipid-soluble  pigments,  vitamins,  and  some  water 
soluble  compounds  both  in  drying  and  storage* 

Researchers  are  continuing  to  look  for  ways  to  counteract  the 
aggregation  in  solids  during  dehydration  that  limits  both  the  drying 
and  rehydration  rates.  (Karel,  44)    The  demand  for  better  and  faster 
reconstitution  in  dehydrated  products  led  to  the  development  of  the 
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**explosio^h^ffing  process"  by  the  United  States  Deparkcent  of 
Agriculture  (U3DA)  at  the  Eastern  Utilization  Re^igarch  and  Development 
Division  near  Philadelphia.    The  process  is  now  recognized  as  one 
of  the  most  significant  developments  in  dehydration  technology,  for 
its  products  have  many  of  the  desirable  attributes  of  freeze-dried 
food,  and  they  can  be  processed  at  a  cost  comparable  to  that  of  ( 
"conventional  air  drying. 

Explosion  puffing  reduces  rehydrating  and  reconstituting  to  a 
few  minutes.     In  the  process,  pieces  partially^^hydrated  by  a 

preliminary  stage  drying  are  heated  in  a  closed  rotating  cylinder 

•» 

known  as  a  "gun"  until  a  predetermined  internal  pressure  has  been 
reacljed.    The  gun  is  then  discharged  instantly  to  atmospl^ric 
pressure.    During  the  process  a  certain  amount, of  water  is  vaporized, 
but  more  importantly,  the  explosive,  or  flashing,  conditions  result 
in  a  highly  porous  network  of  capillaries  within  the  particles.  This 
porosity  enables  the  final  dehydration  to  be  achieved  much  more  rapidly 
(in  about  one-half  the  time)  than  woul^be  possible  with  conventional 
dried  products.    It  also  allows  the  product  to  reconstitute  very 
rapidly.  i 

At  present,  explosion  puffing  can  produce  dehydrated  carrots, 
beets,  white  and  sweet  potatoes,  celery,  and  fruit;  it' works  especially 
well  with  apples >and  blueberries.  (Holdsworth,  43) 

Another  possible  way  to  combat  Aggregation  of  solids  during 

dehydration  is  to  freeze  and  thaw  foods  prjU^r  to  drying  in  order  to 

> 

increase  internal  porosity  and  ease  of  mas3  transport.  The  idea  itself 
is  not  new,  but  a  new  method  of  carrying  it  out  has  been  patented. 
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In  this  method,  food  that  has  been  previously  pressurized  with  500y  " 
to  1500  pslg  of  methane,  nitrogen,  CO2,  air,  freon,  or  ethane  Is 
frozen.    The  pressurized  frozen  substances  are  then  air  dried,  and  ) 
they  retal^  their  shapes.    The  developer  does  Tiot  fully  understand 
the  phenomenon  himself,  but  he  believes  that  bubbles  of  gas  are 
retained  within  the  solids  during  melting  and  drying,  thus  preventing 
shrinkage,   (Karel,  44)  "  ' 

A  third  method  of  preventing  shrinkage  has  also  been  proposed. 
This  method  involves  irradiating  dried  vegetables  with  ionizing  ' 
radiation  to  produce  scission  of  some  polysaccarldes,  with  the  result 
of  improved  rehydration* and  texture^    however,  the  use  of  ^onizing 
radiation  is  not  currently  allowed  by  the  Food  and  Drug  Admlnist^tion, 
(Karel,  44) 

One  r^ecently  proposed  process  for  dehydrating  solids  in  air  is 

the  fluidized  bed,  which  has  been  used  in  the  food  industry  for  1 

J  \ 

freezing,  mixing,  transporting,  heating,  agglomerating,  and  dryiitg* 
This  system  has  the  advantage^^f^a^imple  design,  inltmate  gas-to-  ' 
particle  contact,  and  uniform  particle  exposure  to  air  without  : 
mechanical  agitation*    It  is  an  extremely  simple  piece  of  equi^)ment 
that  can  be  made  continuous  If  some  back  mixing  can  be  tolerated • 

However,  conventional  fluidized  beds  have  several  disadvantages 

j 

which  restrict  their  use  in  the  food  industry  to  the  preparation' of 
food  powders  ♦  (  Brockman,  20^)    Work  on  centrifugal  fluidized  beds' 
(CFB)  by  the  USDA  led  to  the  conclusion  that  drying  food  pieces  in 
a  CFB  with  relatively  high  air  flows  may  be  self-limiting,  even  when 
only  partial  drying  is  desired.    The  ratg,^creases  obtained  in  early 
drying-stages  may  be  more  than  offset  by  the  rate-retarding  effects  of 
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a  skin-like  layer  of  collapsed  surface  tl«^u^  which  forms  on  the  food 
pieces 4    As  the  drying  process  continues,  this  tissue  becomes 
increasingly  resistant  to  heat  and  moisture*     (Lazar  and  Farkas,  48) 
However,  in  1972  the  USDA  modif ie<(^  the  design  of  their  CFB*    The  new 
design  subjected  the  food  particle  to  a  centrifugal  force  greater 
than  the  gravitational  force  during  f luidization,  with  the  result  that 
the  CFB  could  accommodate  different  sizes  of  food  pieces,  as  well  as 
alter  the  amount  of  heat  required  in  processing  them*    The  new  process 
increased  the  apparent  density  of  the  particle  and  allowed  smooth, 
homogeneous  f luidization,  which  could  be  achieved  at  any  desired  gas 
velocity  by  varying  the  centrifugal  force*    Also,  increased  gas 
velocity  can  provide  improved  heat  transfer  at  moderate  gas  temperatures 
sWithout  the  problem  of  scorching  or  surface  heat  damage  associated 
mth  higher  gas  temperatures ♦    The  USDA  successfully  blanched,  dried, 
'and  puffed  potatoes,  apples,  and  carrots  with  their* modified  CFB*  • 
They  are  now  working  on  equipment  for  continuous  processing  and  on 
techniques  for  ensuring  uniform  product  flow  down  the  length  of  the 
CFB  cylinder*  (Brockman,  20)  JRe^ently  peas,  beans,  dicfed  vegetables, 
potiato  granules,  onion  flakes,  and  fruit  juices  4}^ve  been  successfully 
dried  on  conventional  fluidized  beds*  (Holdsworth,  43) 

A  novel  idea  for  increasing  the  drying  rate  of  foods  processed 
by  the  CFB  has  been  examined  by  Bartolome,  et  al *  C^) ,  who  found  that 
shorter  drying  time  and  lower  drying  temperatures  were  possible  when 
forced  air  drying  of  potato  cylind&rs  was  coupled  with  longitudinal 
standing  waves  of  a  maximum  near  8,100  cps.    Then  researchers  felt 
their  method  could  have  commercial ^application;  however,  they 
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cautioned  that  to  conserve  power  and  to  minimize  noise,  standing 
-waves  should  be  used  and  drying  equipment  should  be  designed 
specifically  wit^h  this  usages  in  mind* 

/ 

Spray  Drying 

Nearly  as  important  as  air  drying  to  the  industry  is  spray  drying, 
which  is  used  to  pfocess  a  wide  variety  of  products,  including  coffe'e, 
eggs,  milk  products,  bananas,^  blood,  cake  mixes,  casein  and  caseinates, 
cheese,  citrus  juices,  corn  hydrolyzates,  fish  concentrate,  potatoes, 
protein  from  various  plant  sources,  soy  isolates  and  hydrolyzates, 
starch  and  starch  derivatives,  tea,  tomato  puree,  yeast,  cream,  ice 
crea,  and  yogurt. 

In  the  process  of  spray  drying,  a  liquid  or  paste  is  sprayed  into 
a  chamber,  where  it  contacts  a  steam  of  hot  air  and  is  dehydrated.  The 
dry  particles,  suspended  in  the  air  stream,  flow  into  the  separation 
equipment  where  they  are  removed  from  the  air,  collected  and  packaged, 
or  subjected  to  further  treatment  (such  as  instantizing) .    Each  step 
constitutes  a  complicated  and  delicately-balanced  engineering  operation 
(Karel,  44) 

Spray  drying  often  eliminates  the  heed  for  filtering  or  reducing 
the  size  of  particles.    Fourth,  spray  drying  allows  for  coating  the 
particle  with  another  substance.    Finally,  a  continuous  spray  drying 
system  eliminates  all  manual  handling  of  the  product,  thus  producing 
lowerTlabor  costs^  improved  working  conditions,  better  product  recovery 
and  more  consistent  products. 

Unfortunately,  there  are  some  problems.    Spray  drying  is  more 
expensive  than  most  other  air-drying  tec^jniques  because  the  thermal 
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efficiency  is  often  lower  than  that  of  other  types  of  dryers.  Therefore 
higher  fuel  and  power  costs  must  be  set  against  the  savings  in  manpower 
in  a  continuous  system.    However,  cost  becomes  markedly  less  as  the 
capacity  of  a  plant  increases.    Second,  although  spray-dry iiig  is  used 
for  heat-sensitive  materials,  there  is  a  greater  potential  for  thermal 
damage  with  this  method  than  with  the  still  more  expensive  freeze- 
dehydration  method.    Third,  a  major  problem  still  exists  in  the 
equipment.    The  atomizer  determines  the  size  of  the  droplets  and  is 
the  most  important  feature  of  the  spray  dryer.    But  threads  of  liquid 
tend  to  be  uneven,  and  when  the  distribution  of  particle  size  is  uneven, 
the  droplets  interact  and  coalesce,  which  results  in  a  lower-quality 
product.    One  reviewer  notes  that  apparently  there  has  been  no  drastic 
new  developments  in  the  last  few  years  in  rotating  disc  atomizers  and 
pressure  nozzles*    Recently,  sonic  and  ultrasonic  droplet /production 
have  received  attention,  but  they  have  not  yet  Ijeen  applied  by  the  food 
industry.     (Karel,  44) 

The  main  aim  of  spray  drier  design  over  the  last  25  years  has 
been  to  achieve  high  overall  thermal  efficiency  with  high  throughput. 
Large  plants  with  the  c^apcity  to  spray-dry  6000  to  7000  gallons  of 
liquid  per  hour  are  becoming  common,  with  most  major  developments 
^concentrating  on  milk  products.    Many  of ^ these  plants  use  automatic 
air  temperature  control  units,  and  other  components  of  the  plant, 
including  filter  replacement,  are  also  becoming  automatic^    More  drying 
chambers  are  being  installed  in  the  open,  reducing  building  costs.  But 
the  recent  concern  over  air  pollution  and  the  attendant  legislation 
will  undoubtedly  require  improved  methods  for  separating  powder  from 
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waste.  Also  recently,  drying  procedures  have  been  modified  for  filled 
milk  and  othe^r^  specialty  items. 

Spray-drying  continues  to  be  Important  for  producing  dried  eggs 
and  instant  coffee^  (although  agglomeration  and  f reeze-drying  now  have 
the  interest  of  coffee  processors)  as  well  as  fruits  and  tomato 
products,*    However,  one  problem  is  that  products  with  a  high  content 
of  sugar  and  other  soluble  solids  tend  to  adhere  to  the  walls  of  the 
drying  chamber.    Two  solutions,  modifying  the  process  and  adopting 
various  additives,  have  been  suggested,  but  at  present  both  are  too 
costly  to  be  commercially  feasible.    Very  recently,  however,  a  dual 
dryer  was  developed  which  atomizes  liquid  products  at  the  top  of  a 
spray-drying  chamber,  mixes  them  with  heated  air,  and  then  directs 
them  onto  a  screen  mesh  conveyor  belt.,*  The  partially-dried  particles 
form  a  mat  and  are  then  circulation-dried.    The  developer  has  found 
this  method  successful  for  processing  calf  starter,  whey,  and"  cheese, 
(Karel,  44) 

In  conclusion,  the  continuous  spray-drying  process  produces  a 

high-quality,  economical  product  and  is  likely  to  continue  to  dominate 

liquid  food  processing  since  it  is  a  well-established  method  that 

probably  will  not  expedience  frequent,  drastic  changes  and  innovations, 

(Karel,  44)    In  fact,  it  will  no  doubt  become  more  widespread  as  it 

finds  applications  among  newly  developed  products  from  the  foodstuff 

and  polymer  sectors. (Lyne,  53)    For  example,  the  spray-drying  of 

fruit-milk  protein  combinations  may  be  of  substantial  importance  in 

the  future  because  milkshakes,  yogurt,  and  flavored  dairy  drinks  are 

popular  with  consumers.  (Karel,  44)    Also,  with  the  current  attitudes 
*  The  world^s  lar^st  egg  drying  facility  is  in  Riverside,  California, 
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on  pollution,  aji  increasing  number  of  effluents  will  be  concentrated 
and  spray-dried  to  become  a  saleable  product  instead' of  being  put 
down  the  drain.  (Lyne,  53)     '  -  '  » 

<    Recently,  a  great  deal  of  research  has  centered  on  ^'instant" 
powders  produced'  from  various'  foods  by  spray-drying.     (The  term 
"instant"  implies  a  rapid  and  complete  rehydration  in  water  or  another 
li(luid.)    The  industry  has  produced  these' instant  powders  through  a 

r 
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combination  of  surf act  treatments  and  agglomeration.    The  surface 
treatments  include  incorporating  surface-active  materials  into  th^ 
food  to  improve  its  ability  to  absorb  moisture;  coating  spray-driid 
products  with  an  additive  that  increases  its^  ability  to  absorb 
moisture;  and  imbedding  primary  particles  in  a  substrate  which,, 
although  soluble  in  the  rehydration  liquid,  keeps  the "particles 
separated  during  their  initial  contact  with  water.    Also  the  porosity 
of  individual  particles  increases  when  freeze  drying  or  foam  drying 
are  substituted  for  spray  drying.    The  othet  method,  agglomeration, 
may  be  accomplished  irf  two  ways:    either  as  part  of  the  spray-drying 
process  or,  more  commonly,  ^as  a  later  step.    In  this  latter  method, 
the  sprajTi-drled  powder  is  carefully  rewetted  and  the  particles  are 
brought  into  contact  and  allowed *to  grow  into  aggregates.  The 
-aggregates  are  then  redried,  cooled,  and  Separated  by  size. 

.  Several  companies  have  developed  processes  for  making  instant 
milk  powders.    These  processes  v^ry  primarily  in  the  type  of  equipment 
they  dse  for  each  of  their  st^pe.    Most  of  the  methods  developed 
for  milk  can  also  be  applied  to  other  spray-dried  particles,  including 
sugar-containing  mixtures.. 


f 

The  recent  "agglomeration  boom"  in  the  coffee  industry  is  a 
controversial  subject.    Some  feel  that  thfe're  is  no  good  technical 
reason  for  agglomerating  spray-dried  coffee  and  that  the  trend  toward 
agglomeration  is  a  sales  gimmick  promoted  by  companies  trying  to 
imitate  the  appearance  at  the  excellent  freeze-dried  coffee  in  or&er 
to  fool  the  publl/5^    Further,  since  agglomeration  is  only  feasible 
for  the  large  processor,  some  look  on  it  as  an  attempt  to  force  the 
small  processor  out  of  business.     (Karel,  44) 
Foam  Drying 

A  great  deal  of  research  and  development  over  thej|^st  25  years 
has  been  directed  to\prd  adapting  foam-drying  techniques  to  liquid 
foo.dstuffs.    Substantial  work  has  been  done  on  developing  processes, 
equipment,  and  products;  on  understanding  the  basic  process  mechanism; 
and  ovK  measuring  product  quality  and  storage  stability*    Early  findings 
a»e  favorable,,  good  processing  definitions  exist,  and  suitable 
Equipment  is  available.    But  foam-drying  technology,  with  the  possible 
exception  of  ^as-inf lation  spray  drying,  is  not  yet  widely  used. 
Hertzendorf  and  Moshy  (41),  finding  no  reason  given  for  this  in 
previous  research,  have  proposed  a  subjective  critique  (which  this 
discussion  is  primarily  based  upon)  explaining  why  foam-drying 
tech/iques  are  n>t  commercially  used.    As  they  see  it,  {he  primary 
reaspn  is  that  foam  drying  is  more  expensive  than  conventional  spray 
dryiacand  drum  drying.    Therefore,  if  a  satisfactory  product  can  be  * 
obtained  from  any  of  these  methods,  there  is  no  incentive  to  use  foam 
drying  unless  it  produces  a  better  quality  product.    Further,  foam 
drying  is  not  as  unique  as  the  still  more  expensive  vacuum  freeze- 

-    .        ■  r 
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drying  process^  which  dries  solid  material  better  than  any  other 

dehydration  method.    Therefore,  in  the  future  foam  drying  will  probably 

be  directed  toward  specific  tjrpes  of  products,  namely  relatively 

expensive,  heat-sensitive  fluid  materials,.    In  fact,  this  is  the 

general  direction  foam  drying  has  taken  in  the  past. 

p. 

When  a^  aspects  of  foam  drying  are  considered,  it  is  a 
relatively  rapid  process  that  does  not  require  high  temperatures.  While 
the  foam  structure  of  the  product  assures  its  rapid  ^constitution, 
this  same  structure  presents  a  storage  problem  since  foam-dried 
products  are  bulkier  than  those  ^ocesses  by  other  deTlydration  methods.. 
Aroma  retention  is  another  problem  and  odd-back  techniques  are  required 
for  some  products.    Com  syrups  have  been  found  to  pr^^nt  undue 
hygroscopicity. 

^  .  _    There  have  been  two  major  modifications  of  the  original  foam- 
drying  process.    The  first  is  the  "crater"  method,  in  which  a  layer 
of  foam  about  1/8-inch  thick  is  spread  on  an  aluminum  tray  with^^y'^ 
1/8-inch  diameter  holes."    A  blast  of  air  is  shot  through  the  holes 
in  such  a  way  that  craters  are  formed  in  the  foam  sheet.  This 
enlaced  foam  surface  allows  for  an  increased  drying  rate.    The  second 
modification  is  the  "spaghetti"  method.    Strips  of  foam  are  extruded 
onto  a  plate,  increasing  the  surface  area  and  thus  the  mass  transfer. 
The  highest  throughput  is  obtained  when  threads, of  the  thinnest 
diameter  are  dried  at  the  highest  possible  temperature.    Either  process 
produces  a  product  with  very  low  densfty.    The  density  is  increased  b^ 
passing  the  powder  through  heated  double  roll  compaction  units  which  V 
removesL  the  very  f  irle  air  bubbles  that  tend  to  show  up  in  the 
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reconstituted  liquid*    Density  is  alao  desirable  because  it  makes  the 
product  easier  to  handle*  (Holdsworth,  43) 

There  are  several  methods  of  foam  drying*    What  was  originally 
known  as  "vacuum-puff  drying"  has  been  converted  into  a  continuous 
process  called  "continuous  vacuum-belt  drying*"    This  method  was 
originally  used  in  the  prodtictyon  of  instant  coffee  and^^oluble  tea, 
but  the  development  of  successful  and  significantly  cheaper  spray- 
drying  techniques  for  th«se  products  has  caused  vaculnn  dryers  to  be 
replaced  with  spray-dryers*    The  vacuum-puff  dryers  are  presentlj  uaad 
for  processing  citrus  and  other  fruit  beverages,  whichNare  relatively 
expensive  commodities*    Citrus  products,  however,  have  not  been 
amenable  to  more  conventional  dehydration  techniques*    Recently,  with 

^  V 

more  success,  the  Eastern. Regional  Laboratory  of  the  USDA  te^-marketed 
i  • 

a  vacuum-puff  dried  milk  that  could  be  sold  at  about  a  2lQ  per  quart 
equivalent ♦    The  "milk"  was  packaged  under  nitrogen  in  cans  containing 
O^fts^bivalent  of  one  quart  of  fluid  milk  and  was  called  "Dairy  Fresh." 
The  product  sold  well  for  a  new  item,  indicating  a  good  potential  for 
commercial  sljpcess*    Further,  consumers  rated  it  favorably  with  regard 
to  dispersib^lity ,  storage  convenience,  cost,  and  richness;  in  fact  a 
great  majority  considered  it  as  good  as  or  better  than  fresh  whole  milk 
in  all  regartB"*    Curiously,  the  •sal'es'^of  "Dairy  Fresh""  seemed  to  have 
no  effect  on  the  sales  of  other  dairy  products*    Apparently,  it  wa6 
purchased  for  special  uses,  thus  suggesting  additional  markets  for 

[Ik*    Tti6  USDA  has  proposed  a  plant  that  would  operate  24  hours  a  day, 
250  days  a  year,  and  produce  62,000  quart  equivalents  of  "Dairy  Fresh" 
each  working  day.    The  product  would  be  packaged  in  No^  10  cans  for 
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Institutional  use*    Of  course,  the -price  of  21c  per  quart  equivalent 
would  probably  have  to  be  higher  now  because  the  higher  price  of  raw 
milk  would  influence  the  selling  price.    However,  if  product  quality 
and  storage  stability  are  as  good  -afe  they  seem  to  be,  "Dairy  Fresh"  is 
a  potential  application  of  vacuum  puff  drying,   (Sinnamon,  et  al , ,  59) 

A  second  method  of  foam  drying,  foam--mat  drying,  is  similar  to 
the  vacuum  puff  method  except  that  the  foam  is  initially  formed  by 
agents  and  then  dried  under  atmospheric  pressure.     Successful  use 
depends  upon  producing  a  foam  of  suitable  structure,  i,e,,  one  with 
many  small,  uniform,  stable  bubbles.    The  structure  of  the  foam 
material  permits  high  initial  rates  of  water  removal,  as  well  as  a 
relatively  short  dehydration  cycle*    Also  the  process  requires  only 
moderately  low  temperatures.    This  type  of  foam  should  retain  its 
structure  during  drying.    With  the  exceptions  of  egg  whites,  beef 
extract  concentrate,  and  whole  milk  concentrate,  it  is  often  necessary 
to  use  film-forming  additives  such  as  solubilized  soy  protein, 
glycerol  monostearate,  and  sucrous  palmitate,  to  stabilize  ,the  foam. 
Initial  work  in  this  area  was  based  on  tomato  paste, ^ but  now  it 
includes  milk  products,  -coffee,  p-ineapple  lemonade,  grape  and  orange 
juice,  apricot  puree,  and  a  prune  product  containing  egg  albumen, 
(Holdsworth,  43)    In  addition,  a  recent  study  on  the  commercial 
feasibility  of  foam-mat  dried  instant  orange  juice  gave  promising^^^^/^ 
results*     (Berry  et  al* ,9) 

The  usual  need  for  foam  stabilizing  agents  retards  the 
coiranercialization  of  this  process*    These  additives,  especially 
glycerides  of  fatty  acids^  may  impart  an  objecoionable  flavor  to  the 
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product  as  well  as  "altering  the  appearance  of  the  reconstituted  product. 

However J  this  problem  is  minimized  by  compacting. 

Several  attempts  have  been  made  to  develop  a  continuous  p^qcess 

of  foam-^t  drying  for  commercial  use.    Two  basic  methods  were 
* 

developed:    a  moving  stack-tray  system  and  a  continuous  belt  systt 
One  particular  commercial  unit  utilizing  the  stock-tray  system 
experienced  serious  mechanical  problems,  such  as  tray  warpage,  which 
impeded  product  removal  by  scraping.    This,  coupled  with  the  inability 
of  this  particular  system  to  attain  an  economical  production  capacity, 
led  to  its  abandonment,  although  the-  Complicated  mechnical  handling'  * 
procedure  of  the  stack-tray  system  can  be  eliminated  w/th  the  continuous 
belt  system. 

Product  recovery  losses,  which  may  be  as  high  as  12  or  15  percent, 
are  another  potential  problem  of  foam-mat  drying^    Although  less 
extensive,  the  problem  is  present  WLth  solid  beljt  dryers  as  well  as 
tray  dryers.    However,  the  loss  could  be  substantially  minimized  by 
'Controlling  doctoring  more  closely  or  By  jeXiminating  continuous  belt 

V  ^ 

washing.     (Hertzendorf  and- Moshy,  41) 

Another  method,  Microflake  dehydration,  consiscB  of  drying  a 
continuous  sheet  of  foam  20  ml  thick  that  has  been  placed  on  a 


continuous  stainless  steel  belt.  :  The  latter  is  heated  f romjjjbelow  by 
steam  and  from  above  by  a  high  velocity  air  stream.    Drying  time  is 
reported  to  be  about  1/10  that  of  the  standard  drying  process.  To 
produce  a  powder  with  1.5  percent  moisture  content  a  temperature  of 
approximately  170^^degrees  for  <^ne  minute  is  required.    One  commercial 
unit  is  drying  30  million  pounds  of  powder  per  year  using  the 
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Mici;^ake  technique.    The  quality  of  foam-dehydrated  food  has  been 
on  a  parWth  that  of  vacuum-dried  products,  and  for  some  items,  even 
freeze-dried  products.    Although  this  method  was  first  applied  to 
orange  juice,  the  company  is  also  licensed  to  produce  lemon,  lime, 
grapefruit,  pineapple,  grape,  banana,  peach,  and  tomato  crystals. 

Foam-spray  drying  is- different  from  the  methods  already  described. 
Foam-spray  drying  is  an  extension  of  spray-drying  and  therefore  requires 
only  minor  modifications  o^onventional  spray-drying  equipment,  such 
as  the  addition  of  a  gas  supply,  gas  feed,  and  a  mixing  system  to  the 
dryer  feed  line.    Foam-spray  ^drying ^^^*^ed  for  product  density  control, 
for  it  decreases  density  by  a  factor  of  two.  .  In  conventional  spray- 
drying,  the  powder  is  made  of  a  hollow  sphere  surrdounded  by  thick 
walls  of  dried  material.    However,  the  foam  process  pr<)duces  particles  , 
having  many  internal  spaces  and  relatively  thin  walls:  therefore, 
the  product  reconstitutes  more  rapidly.     (Hertzendorf  and  Moshy,  41; 
Holdsworth,  43) 

The  problems  involved  with  storage  stability  of  all  foam  dried 
products  have  not  been  completedly  solved.    The  porous  structure  of 
these  products  causes  them,  in  the  presence  of  oxygen  and/or  moisture, 
to  have  undesirable  reactions  which  result  in  off  flavors  and  the 
deterioration  of  the  product.    Therefore,  special  storage  conditions 
ape  often  necessary.    For  example,  the  USDA  recommends  storing  vacuum- 
puff  dried  whole  milk  powder  under  vacuum  conditions.  Further, 
certain  products  must  be  packed  in  an  essentially  oxygen^free 
atmosphere  which  not  only  limits  packaging  possibilities,  but  also 
increases  costs.  '  ■  .' 
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Low  moistures  in  foam-dried  products  must  be  obtained  either 
directly  during  the  drying  prdcess,  during  a  finish  drying  step,  or 
during  a  conditioning  period  in  a  dry  atmosphere.    While  some 
researchers,  like  Holdsworth  (43),  advocate  silica  gel  and  alumina 
as  suitable  in-package  dessicants,  others  feel  that  these  dessicants 
will  probably  not  be  acceptable  for  a  consumer  product.  Product 
hygroscopicity  is,  therefore,  a  serious  problem,  and  although 
compaction  techniques  a;re  helpful  in  reducing  hygroscopicity 
ultimately  foam  dried  products  may  require  suitable  single  portion 

i 

packaging.  (Hertzendorf  and  Moshy,  41) 

Furthermore,  'if  low-moisture  products  cannot  be  obtained  by 
drying  in  all  cases  and  if  conditioned  storage  is  required,  the - 
producer  will  need  to  maintain  large  product  inventories.    This  will 
greatly  increase  storage  and  warehousing  costs. 

In  conclusion,  foam  drying  will  probably  not  b^  a  broadly 
applied  dehydration  technique^  but  rather  one  used  for  specific 
products.    Once  the  food  processing  industry  becomes  convinced  that 
these  products  have  a  market,  foam  drying  will  no  doubt  be  adopted 
when  relevant. 

Drum  Drying 

A  third  method  of  dehydrating  liquid  foodstuffs  is  drum  drying. 
For  this  process,  a  layer  of  wet  material  is  deposited  oO-the  surface 
of  one  or  more  revolving  steam-heated  drums*    The  system  has  the  capacity 
for  a  very  high  rate  of  heat  transfer,  but  this  also  creates  the 
problem  of  heat  damaging  the^food*    However,  short  residence  times 
and  reduced  pressures  can  lesson  the  danger.    Both  a  high  rate  of 
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production  and  a  low  moisture  content  can  be  achieved  by  operating 
at  a  high  temperature*    However,  the  drying  rate  is  often  limited  by 
the  temperature  tolerance  of  the  product. 

At  present  drum  drying  is  used  very  little*    Milk  is  no  longer 
dried  this  way;  spray-dried  milk  is  a  more  acceptable  product.  But 
some  potato  flakes  are  drum-dried,  as  are  a  large  percentage  of  the 
readily  rehydratable  cereal  products,  such  as  baby  cereals  and  "instant" 
cereals.    Laboratories  both  here  and  abroad  have  developed  processes 
for  applying  the  method  to. fruits  and  vegetables,  but  thus  far 
commercial  success  has  not  occurred.    6he  project  studied  the  effect 
of  some  equipment  modif ication?  on  the  quality  and  stability  of 
finished  tomato  puree*    Because  of  a  partial  shroud  and  a  low-humidity 
collection  zone,  the  product  could  be  inexpensively  processed  by  drum 
drying*    The  product  was  removed  from  the  drums  with  a  high  moisture 
content  of  from  5  to  7  percent,  which  yielded  a  superior  product 
because  there  was  no  scorched  flavor  or  color  damage*  Bin-finishing 
to- a  target  moisture  of  from  2*5  to  3*5  percent  required  only  three 
to  six  hours  with  forced  air  at  95  F  and  a  6  percent  relative  humidity* 
The  product  was  stable  for  six  months  when  air-packed*    Since  it  can 
be  dispensed  from  reclosable  containers  without  caking,  insta^it  tomato 
sauce  is  available  to  the  housewife  or  the  manufacturer  in  any  amount 
or  consistency*    The  researchers  estimate  that  for  a  commercial  system 
starting  with  20  percent  solids,  using  a  3.5  by  10  feet  drum  dryer  with 
3.5  by  5  by  3  finishing  bins,  and  producing  350  pounds  per  hour,' the 
t  would  be  4.5<?^per  pound  of  dry  tomato  puilee.     (Lazar  and  Miers,  49) 
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Frozen  Foods:    The  Fastest  Growing  World  in 
The  Universe  of  Food 

r 

"The  fastest  growing  world  in  the  entire  universe 

,  of  foods -is  the  frozen  food  world....    Frozen  foods  will 

/ 

be  the  numb^is^^e  gainer  in  the  food  industry  in  the 
seventies."    (Karnes,  45) 

"Everyone  knows  that  prepared  frozen  foods  are  the 
wave  of  the  future  and  that  the  time  may  come  when  stores 
are  filled  with  heat-and-eat  specialities  instead  of  raw 
commodities"  (Katx,  46) 

"Many  operators  in  all  segments  of  the  food  service 
industry — both  commercial  and  institutional — report  using 
25 -to  80  percent  frozen  foods  in  their  menus.  These 
operators  also  expect  to  be  increasing  their  use  of  fro- 
K  zen  foods  as  much  as  40  percent  by  1974."  (Angione,  6) 

— 

* 

These  three  quotes  are  examples  of  the  general  mood  chatacteriz- 

ing  the  frozen  food  industry-.    Without  a  doubt  the  industry  is  growing 

rapidly.    The  total  sales  in  1972  were  up  a  phenomenal  13.6  percent — 

the  biggest  jump  in  ten  years — with  strong  gains  being  chalked  up  for 

everything  but  frozen  fruit  (see  Tables  l  and  2) .    Production  also 

achieved  a  nearrrecord  gain  of  6.7  percent,  including  a  very  remarkable 

« 

increase  in  the  packing  of  frozen  foods  for  the  Institutional  market. 

\  •  ■ 
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TABLE  1 

• 

Value  Of  All 

Frozen  Foods 

Through  1972 

.  From  194? 

1942 

$     162   000  000  ' 

1957 

2  362  000.000 

194  3 

178  00(/  000 

1958 

2   320   000  000 

im    y    -J  im  \J    y    \J  \J  \J    y    \J  \J  \J 

1944 

197   000  000 

1959 

2   749   000  000 

1945 

257   000  000 

19  60 

3   037   000  000 

194  6 

324   000  000 

X  7  U  X 

3    638    000  000 

194  7 

?45   000  000 

1  9  ft  9 

QAn  000  oon 

■J    y  y\j\Jy\J\J\Jy\JKJ\J 

1948 

292    000  000 

196  3 

X  7  U  «J 

U    '^81    000  000 

H    y    -J  yj  A.  ^    \J  \J  \J    y    \J  \J  \J 

1  Q 
A.  y  H  y 

375   000  000 

1  Q  6Zi 

X  7  D  H 

5    9AA    000  000 

^    y    ^  H  \J   y    \J  \J  \J    y    \J  \J  \J 

1950 

500   000  000 

«^  W  W    J    \J  \J  \J    y    \J\J  \J 

19  6  5 

5    765    000  000 

A.    y  m/  JL 

700    000  000 

/     \J  \J    y    \J  \J\J    y     \J  \J\J 

19  68 

X.  7  u  u 

7    033    9*^6  000 

/  y\JJJy^J\Jy\J\j\J 

1  Q  9 

X  7  ^  Z 

ft7^  nnn  nnn 

1  Q  ^  Q 

1  y  0  y 

"7         C  /,    ^          11/.  OOO 
/    ,    0^  i    ,    114    ,  UUU 

1953 

1, 200,000,000 

1970 

7,931,000,000 

1954 

1,450,000, 000 

1971 

8,128,000,000 

1955 

1,700,000,000 

1956 

2,106,000,000 

1972 

9,230,000%000 

Includes  all  sales  of  ^frozen  fruits  ,  vegetables ,  con- 
centrates,  poultry  meats,   sea;foods,   and  prepared  foods 
at  conservative  retail  prices  or  ^at  average  prices  paid 
by  institutions  and  reprocessors .     As  a  generality, 
it  can  be  said  that  retail  sales  make  up   65%  of  the 
total  figure,   but  this  percentage   fluctuates. so  greatly 
from  product  group   to  product  group   that   it   cannot  be 
used  as   a  rule  of   thumb.     Of  sales  made  through  retail 
stores^,    ftozen  food  chains  with  two  or  more  stores 
account  fo«r  70%  of   the  business. 


From:     Quick  Frozen  Foods   (December,   1973)    36(5):   pg.  46 
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In  the  same  year,  institutional  foods  led  the  way  in  both  sales  and 
production  increases  with  a  9.2-percent  rise  in  the  volume  of  frozen 
foods  bought  by  the  food  service  sector.    Private  restaurants,  chain 
operators, ^and  hospital  directors  now  accept  red  meat  that  has  been 
quick  frpjsen^  as  well  as  frozen  turkey  products,  for  example.  But 
despite  the  f^ct  that  the  food  service  field,  especially  in  the  area 
of  airlines  and  contract  feeders  is  switching  to  frozen  convenience 
foods  in  increasing  numbers,  retail  sales  still  account  for  most  pre- 
pared frozen  food  production ^(Katz,  46) 

Fish  and  seafood  entrees  ar^  the  most  popular  frozen  foods  because 
they  are  more  convenient  and  available  than  fresh  fish  or  fish  that  is 
preserved  by  other  methods.  (Foda  elt  al . ,  28)    Also,  both  retail  and 
institutional  consumption  of  frozen  vegetables  (notably  potatoes,  green 
beans,  lima  beans,  and  green  peas)  m©ved  ahead  vigorously  in  1972, 
although  the  incifCTse^was  more  marked  on  the  institutional  side.  And 
although  the  overall  sales  of  frozen  fruits  declined  in  the  same  year, 
frozen  apple  sales  to  the  institutional  sector  were  up,  (Katz,  46)  and 
food  service  directors  in  all  sector^  of  institutional  feeding  say  they 
are  now  beginning  to  use  more  pre-prepared  frozen  fruits  because  they 
save  time.  (Foda  £t  al . ,  28)    The  biggest  sellers  in  the  food  service 
industry  now  are  frozen  hamburger  j)atties,  breaded  fish  portions, 
potatoes  (especially  french  fries),  onion  rings,  cream  and  fjuit  pies, 
juices,  and  poultry.    These  items  will  probably  remain  as  important 
throughout  the  seventies^  (Havighorst,35) 

* 

There  are  several  reasons  why  food  service  operators  are  using 
frozen  foods.    First,  many  frozen  food  processors  are  making  exciting 
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TABtE  2- 

* 

1972  Frozen  Food  Poundage  and  Dollar  Values 


Retail 

poundage  (lb) 
Institutional 

Total 

Retail 

dollar  value 
Institutional 

($) 
Total 

Preoared 

Foods 

3. 398B 

6  83M 

4. 081B 

$2 . 290B 

$402M  > 

$2. 692B 

Seafoods 

502M 

832.  7JM 

1 . 134B 

$626. 5M 

$1. 151B 

$1. 77B 

Poultry 

l.'712B 

606M 

2. 318B 

$894M 

$320M 

$1. 214B 

Vegetables 

2 . 119B 

2. 925B 

5.044B 

$706M 

$786M 

$1. 492B 

Meats 

372M 

,633M  ' 

1.0  05,B 

$380M 

$575M 

$955M 

Julfes  & 

Drink 

1.619B 

40t7M 

2 . 098B 

-  $710M 

$132M 

$842M 

Fruits 

70M 

•  627M 

697M 

$41M 

,  $217M 

$258M 

Total 

9. 864B 

' 6. 714B 

16. 578B^ 

.$5. 617B 

$3. 583B 

$9. 230B 

Adapted  from:     Quick  Frozen  Foods  36(5):   46-47  December,  1973 
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neW' Convenience  products  that  are  tailored  to  the  needs  of  the  food 
service  operators  (Foda  £t  al. ,  28)    If  purchased,  stored,  and  prepared 
properly,  these  products  are  usually  of  high;  quality ,  an  important 
factor  in  their  popularity.  (Havighors^t,  35)  ^Second,  frozen  foods  re-r 
duce  labor  costs  and  save  on  equipment  purchases — partly  because  they 
dictate  exact  portion  quality  and  often  quantity.    Third,  seasonal 
products  are  not  often  "out-qf-stock. "    Finally,  since  frozen  foods 
Usually" require  less  preparation,  faster  service  and  faster  inventory 
turnover  are  possible, 

SJLov  vs.  Rapid  Freezing 

Still,  probably  the  most  important  factor  determining  sales  is 
the  quality  of  the  product.    In  order  to  maintain  texture  and  organ- 
oleptic properties  of  a  frozen  product,  a  continuous  freezing  process 
is  necessary.    However,  freezing  will  always  induce  major  alterations 
in  foods  such  as  death  of  tissue  with  loss  of  consistency,  drip  of 
cellular  fluids  and  altered  organoleptic  properties.    The  best  method, 
then,  involves  limitingthe  size  of  the  ice  crystal,  preventing  the 
development  of  long  ice  needles,  and  reducing  the  disruption  of  cells 
to  a"  minimum.    This  will,  generally,  be  done  by  fast  freezing  the  food 
to  low  temperatures  in  order  to  stop  biochemical  and  enzymatic  activities 
Rapid  freezing  is  recommended  for  fish  arid  meat,  for  example,  because 
large  ice  crystals  may  have  disrupting  effects  on  the  fine  tissue  and 
because  strong  hypertonic  fluids  w&ich  develop  in  the  course  of  freez- 
ing  could  destroy  the  physical7chemical  equilibria  if  allowed  to  stand 
for  too  long.    Also  when  specific  aromatic  or  nutritional  properties 
need  to  be  maintained,  as  in  fruit  juices,  milk,  tea    and  coffee  extracts 
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the  main  problem  is  to  avoid,  during  processing,  denaturatioai  of  the 

substances  responsible  for  taste  and  aroma  since  this*Tnight  result  in 

V 

unbalancing  the  flavor  of  the  "products  when-^they  are  drought  back  to 
utilization  temperatures.    All  these  examples  illustrate  that  usually 
a  faster  freezing  ifate  produces  a  better  quality  product  (Rey,  57)  t 

In  contrast,  studying  the  effect  of  freezing' rate  on  chicken  meat 
quality,  researchers  found  that  slow  freezing  caused  a  larger  loss  in  . 
thawing  drip  of  cellular  fluids,  a  larger  loss  of  nitrogenous  cons^titu- 
ents  and  nucleic  acid  derivatives,  and  a  decrea^sad  holding  capacity  in 
th-e  meat.^  On  the  other  hand,  fast  freezing,  inhibits  proteolysis,  pre- 
serves better  the  integrity  of  muscle  proteins  and  induces  no  signifi- 
cant changes  in  the  color,  odor,  and  taste  o£v,^uncooke3  :»breast  or  leg 
meat.    Although  this  case  cites  a  ^spectacular  improvement  in  quality 
^  due  to  an  increased  freezing  rate,  not  all  products  benefit  from  rapid* 
freezing.  (R6y,  57)  .  *  ,  !  ^ 

Flceezlng  Methods  •  '  ' 

At  the  present  time,  there  are  a  number  of  dif f erent  ijiethods  of 
freezing  available  to  tite  froz(Bn  food  processor.    Air -blast  freezing 
is  the  most  versatile  of  the  methpds  and  ha^  the*  longest  histti^ry  of 
commercial  application.    This  method  freezes  the  product  .in  a  storage 
room^by  using  fans  to  circulate  cold" air.    The  obvious  disadvantage  of 
this  method  is  that  it  tak^s  a  long  time  to  freeze  the  product.  Small 
packages  freeze  overnight,  cased  goods  and  barrels  take  raany.days... 

The  air  blast  tunnel  freezer  is,  an  improvement  over  thevfirst 
system.    Using  very  fast  air  movement  and  air  temperatures  of^  fromr,-'35 
to  -40  F,  it  freezes  the  product  much  faster  I*  This  method  is  used 
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primarily  for  packaged  fruits,  vegetables,  bakery  goods,  meats,  poultry, 
and  prepared  dishes.    Packages  are  usually  put  on  trays,  which  in  turn 
are  put  onto  dollies  or  trucks.    With  properly  spaced  shelves  and  ^ 
packages,  freezing  time  can  be  decreased  to  a  few  hours  for  many  items* 
'    Some  unpackaged  items  are  also  frozen  this  way. 

A  third  method/  conveyor  tunnel  freezing,  is  a  variation  on  the 
second  system.    This  system  uses  conveyors  which  move  food  on  an  end- 
less belt  or  chain  through  a  freezing  zcTae  of  rapidly  moving  air  at 
35  F  or         gas  at  approximately  -100  F.    Meat  patties,  chicken  parts, 
bakery  goods,  and  other  individually  proportioned  foods,  packaged  or 
unpackaged,  are  frozen  in  such  units.    Freezing  takes  only  a  matter  of 
minutes,  and  automated  loading  and  unloading  can  be  found  in  some  of 
*    these  systems.  .  * 

Bulk  freezing  on  conveyors  is  another  method.     In  this  system, 
such  piece  items  as  peas,  cut  corn,  beans,  etc.,  are  piled  sevferal 
inches  deep  on  a  belt  and  passed  through  the  freezing  zone  where  -35 
F  air  blows.    The  system  permits  storage  of  frozen  food  in  bulk.  Pack- 
aging is  done  later  during  a  slack  season  or  upon  order.    Freezing  by 
this  kethod  is  faster  than  freezing  in  packages,  but  not  as  fast  as 
IQF  (Individual  Quick  Freezing).    Therefore^  evaporative  losses  may 
still  be  undesirably  high. 

Fluidized  beds  are  used  to  achieve  a  rapid  IQF.     In  this  system, 

air  flows  upward  through  the  belt  at  a  sufficient  force  to  fluidize  or 

practically  float  the  food  piecep.    Thus  each  piece  is  continually 
« 

moved  and  turned  and  all  surfaces  are  exposed  to  the  freezing  air 
stream.    This  rapid  freezing  improves  textural  quality,  and  the  shorter 
exposure  to  the  freezing  medium  lessens  evaporation.    An  added  advantage 
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of  IQF  is  thawing.    For  example,  instead  of  a  restaurant  chef -or  a 
baker  thawing,  an  entire  30-pound  can  of  food,  he  can  simply  pour  out 
the  amount  he  needs.    The  IQF  product  v^ll  thaw  quicker  because  only 
the  individual  items,  rather  than  all  the  ice  holding  together  a  solid 
block,  has  to  thaw, 

IQF  for  liquid  products  is  a  very  new  concept.     Such  liquids  as 
juices,  purees,  soups,  pulps,  and  dairy  products may  be  frozen  ina 
unit  similar  to  an  automatic  ice  cube  maker  to  l<)rm  pillow-shaped 
products.    The  advantages  of  this  method  over  liquids  previously  frozen 
in  a  solid  block  include  convenience  in  thawjlng  and  a  cheaper  package 
(perhaps  a  plastic  film  in  a  carton  instead  of  the  conventional  metal 
can)  , 

With  plate  freezers,  heat  transfer  is  by  conduction  (which  in 
theory  is  more  efficient  than  the  convection  methods  already  described). 
However*,  packaging  ^he  product  partially  offsets  the  advantage.  For 
products  that  are  packaged  before  freezing,  such  as  asparagus,  cauli- 
flower, spinach,  broccoli,  and  other  irregularly  shaped  foods,  plate 
freezing  may  offer  the  fastest  practical  freezing  rate,-  The  labor 
cost  of  plate  freezing  is->otentially  high  because  usually  hand  labor 
is  required  for  loading  and  unloading,  although  modern  plate  freezers 
are  highly  automated  and  labor  requirements  are  minimal.     Such  automa- 
tion, however,  makes  a  plate  f-reezer  even  more  costly. 

The  contact  freezer  is  essentially  a  plate  freezer  of  unpackaged 
goods.    This  system  uses  eitj^er  a  belt  or  a  drum.    One  version  uses  a 
double-walled  drum  with  the ffef rigerant  circulating  between  the  walls. 
The  product  rides  on  the  outside  of  the  drum,  maintfaining  ref rigerant-- 
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to-metal-to-product  contact,    Evapdra'tion  is  virtually  eliminated, 

itnaintenance  is  minimal,  and  losses  due  to  the  product's  sticking  to 

the  drum  or  breaking  when  it  is  removed  are  claimed  to  be  nil*.  However, 

this  method  is  limited  to  uniform,  flat  or  round  materials  -that  .can 

be  easily  spread  on  a  belt.    Manufacturers  have  claimed  that  a  one-^ch 

thick. steak  can  be  frozen  in  20  minutes  and  small  shrimp  in  fou^ 

minutes  (Rasmusseh  and  Olsen,  56)  '  ' 

The  final  freezing  methods  to  be  discussed  are^  TmTT>^sion  and  spray 
t  / 

freezing.    In  both  cases  a  liquid,  rather  than  airy^s  the  refrigerant. 
The  advantages  of  liquids  over  air  are  twofold/   First,  a  liquid  is 
a ^far  better  conductor  of  heat  than  air.    Therefore,  ^  taore  , rapid  rate 
of  freezing  can  be  achieved,  even  though  the  liquid  may  be  at  a  higher 
temperature  than  that  normally  used  in  air  blaat^^Second,  lower 
temperatures  are  available  when  cryogenic  liquids,  which^will  be  dis- 
cussed  later,  are  used.    As  their  names  indicate,  immersion  freezers 
operate  by  immersing  the  unfrozen  product  in  the *freezant,  and  spray 
freezers  operate  by  spraying  the  freezant  onto  the  items.  ^ Alcohols, 
such  as  prOpulene  glycol  and  ethylene  glycol,  ajid  brine  ar6  the  common 
noncryogenic  liquids  that  have  been  used  commercially  for  many  years. 
These  liquids  have  boiling  points  in  the  range  of  0  F  to  -20  or  -30  F, 
an^  they  can  be  used  effectively  to  freeze  such  large  items  as  turkeys 
at  a  fairly  rapid  rate.    Protective  wrapping  of  th^  .product  is  essential. 
The  usu%l  wrapper  is  a  shrink-v^ap  plastic  that  form3  a  good  barrier 
between  the  product  and  liquid  and  also  perAits  rapid  heat  tranafer. 
A  new  refrigerant,  dichlorodifluorome thane  (R12) ,  was  approved  by  the 


FDA  on  August  13,  1967^yatid  has  found  commercial  application.  Although 


its  boilin'g  ^oint  is  W\thin  the  noncryoggiix  range,  it  f^e^es  itemis 
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at  rates  comparable  with  the  cryogens  and  will  therefore  be  included 
in  the  dig^cussion  of  cryogens. 

Cryogenic  Freezing^^ 

In  1966,  the  United  States  had  35  cryogenic  freezing  operations. 
By  1969,  the  number  had  grown  to  over  100.    Today,  still  more  exist. 
To  understand  why  the  number  of  cryogenic  installations  has  grown,  it 
is  necessary  to  examine  the  cryogens  along  with  their  advantage^  and 
limitations,    tryogenic  liquids,  those  having  boiling  points  below 
-100  F,  include  liquid  nitrogen  (LN) ,  liquid  air,  liquid  carbon 
dioxide  (LCO^) »  and  solid  carbon  dioxide.    As  previously  mentioned, 
dichlorodif luoromethane  (R12) ,  although  not  a  true  cryogen,  is  usually 
included  with  the  cryogens.    Cryogenic  methods  have  been  used  mainly 
for  freezing  beef,  sea  food,  and  poultry,  and  to  a  lesser  extent,  for 
freezing  bakery  products,  pizzas,  onion  rings,  and  commissary  it^ms. 

Carbon  dioxide.     Carbon  dioxide  is  a  by-product  of  many  chemical 
processes  and  is  therefore  readily  available  at  a  low  cost,  offering 
wide  possibilities  as  a  freezing  agent.    CarBon  dioxide  is  most  commonly 
used  as  dry  ice  or  carbon  dioxide  snow,  which  sublimates  spontaneously  , 
at  -78.8  F.    However  the  solid-to-solid  heat-transfer  is  not  as  efficient 
as  a  liquid-solid  system.    This  is  why  other  systuns,  in  .which  CO^  is 
directed  from  nozzles  onto  the  foc5d,  have  been  developed.     In*  these 
systems  a  very  fine  snow  mixes  with  the  material.    But  here  again,  the 
sublimation  of  particles  prevents  intimate  contact  with  the  product, 
and  can  delay  freezing.    Furthermore,  research  must  be  conducted  to 
be  sure  that  a  chemi\:al  reaction  between  CO^  and  the  product  will  not 
hafrm  the  product.    On  the  other  hand,  carbon  dioxide  snow  is  still  used 
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in  large  amounts  in  storing  and  transporting  deep  frozen  materials. 

In  all  cases,  the  equipment  is  simple  and  highly  dependable;  *and  it 

requires  little  capital  and  very  limited  maintenance, 

Lixjuid  nitrogen,  *  The  most  frequently  used,  fluid  in  cryogenic 

freezing  has  beep  and  still  is  liquid  nitrogen,  a  by-product  of  the 

extraction  of  oxygen  from  air.    Liquid  nitrogen,  which  is  widely 

available  in  the  United 'States  and  other  industrialized  nations,  has 

practically  unbeatable  qualities  as  a  freezing  medium.     Its  boiling 

polr^t  at  atmospheric  pressure  is  -320  F  and  its  cooling  capacity  is 

quite  adequate.     In  addition,  liquid  nitrogen  exhibits  complete 

chemical  neutrality,  has  no    toxic  properties,  can  be  manufactured 

with  high  industrial  purity,  and  is  easy  to  handle,  since  special 

containers  have  been  developed  to  ship  and  store  the  fluid,    Rey  (5) 

provides  this  general  description  of  a  LN  cryogenic  freezer: 

A  cryogenic  freezer  in  which  liquid  nitrogen  and 
carbon  dioxide  are  used  consis^  essentially  of  an  insulated 
tunnel  (sometimes  vacuum-jacketed)  with  inlet  and  outlet 
openings  protected  frpm  atmospheric  moisture  and  air  by 
the  curtaining  effect  of  niti/ogen  gas  evolving  from  the 
inside.    The  materials  to  be  frozen  are  placed  on  a  screened 
belt  and  moved  in  a  countercurrent  of  cold  nitfrogen,  gas 
Coming  from  the  ebullition  zon^^and  driven  in  forced  con- 
vection by  adequately  placed  fans.    The  objects  are  rapidly 
surrounded  by  a  frozen  crust  and  progressively  cooled  to 
temperatures  close  to  -10  C,    They  tnen  enter  the  spraying 
zone  where  they  are  in  direct  contact  with  LN  for  a  short 
time.    The  outside  temperature  of  the  product  falls  rapidly 
and  reaches  -196  C  (-320  F) .    The  frozen  blocks  are  then 
conveyed  to  an  equilibrium  zone  where  they  are  allowed 
to  stand  under  cold  nitrogen  gas  so  that  the  temperature  > 
can  homogenize  within  the  material  arid  reach  an  average 
of  -30  F  to  -50  F,  depending  upon  the  treated  substance. 
They  are  now  ready  for  storage  and  transportation.  The 
whole  operation  requires  only  minytes . 

Besides  bheir  many  technical  advantages,  these  syst'ems  also  have 
advantages  that  are  operational,  quality-oriented,  and  economical. 
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There  are  several  operational  advantages.    For  instance,  due  to  the 
low  freezing  times,  productivity  is  very  high.    Also  the  cryofreezer 
is  readily  compatible  with  other  existing  systems.    When  placed  ahead 
of  a  blafet-f reezer,  for  instance,  it  can  increase  its  productivity  by 
25  percent  and  prevent  the  excessive  dehydration  of  the  products  by 
surface  crusting.    LN  freezing  cycles  are  also  versatile  and  can  be 
adjusted  easily  to  each  individual  requirement. 

The  quality-oriented  advantages  are  equally  important.  Rapid 
freezing  insures  better  quality,  better  color  and  texture,  lower  drip, 
absence  of  mushiness,  and  almost  no  loss  of  weight  by  dehydration  (0.2 
percent  as  compared  to  between  3  and  10  percent  in  other  systems.) 
Also,  the  nonreactive  atmosphere  of  neutral  nitrogen  gas  prevents  sur- 
f oxidation  and  keeps  bacterial  growth  or  contamination  to  a 
minimum.  (Rey,  57) 

Last  are  the  economic  advantages.    The  initial  capital  investment 
is  about  one— third  of  that  for  a  comparable  mechanical  system.  (This 
is  true  for  all  the  cryogens,  not  just  LNl)    Direct  labor  saving  is 
estimated  at  50  percent.    Furthermore,  freezer  rooms,  compressors,  motors, 
and  cooling  towers  of  a  comparable  mechanical  refrigeration  system  take 
from  five  to  seven  times  as  much  floor  space  as  the  cryogenic  freezer. 
(Finnegan,  27) 

There  are  limitations,  however.    First,  the  rapid  rate  of  heat 
transfer  does  not  occur  if  the  product  is  packaged  first  or  if  the 
product  is  a  large  one,  like  a  whole  turkey.    It  has  been  suggested 
that  freezing  irregularly  shaped'  products  in  an  open  container  instead 
of  the  usual  closed  box  might  remedy  the  first  problem.    Also,  the 
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extremely  rapid  freezing  rate  causes  surfaces  of  poultry  and  meat  to 
appear  white  due  to  light  reflecting  from  extremely  small  ice  crystals. 
Consumers  do  ^ot  like  the  color,  despite  the  fad  that  less  damage  has. 
been  done  to  the  meat  due  to  rapid  freezing.    Another  problem  is  that 
products  will  crack  and  even  shatter  if-  exposed  directly  to  LN  at  -320  F. 
Therefore,  most  LN  freezers  use  sprays  rather  than  immersion  baths. 
Finally,  droplets  of  LN,  as  well  as  LCO^  boil  so  intensely  when  in  con- 
tact with  the  product  that  they  are  actually  repelled.  Consequently, 
nitrogen  is  mostly  In  the  gaseous  state  while  in  contact  with  the 

product.    This  is  why  an  equally  rapid  freezing  rate^can  be  achieved  at 

\ 

much  higher  temperatures ^  at  which  the  freezant  boils  only  moderately, 

producing  proper  liquid-to-product  contact.     (Rasmussen  and  Olsen,  56) 

y  .  . 

Dichlorodif luoromethane  (R12) .    The  R12  system  is  the  newest  method 

to  gain  widespread  commercial  adoption.    It  has  been  introduced  for  the 

processing  of  such  IQF  sticky  foods  as  cut  leeks,  diced  onions,  and  raw 

peeled  shrimp.    A  couple  of  dozen  plants  of  capacities  up  to  20^000 

pounds  per  hour  are  now  in  operation  in  the  United  States.  Ideall^^'^^ 

the  fluorocarbon  freezer,  as  proposed  by  the  DuPont  Company  and  designed 

by  Lewis  Refrigeration,  should  combine  the  speed  of  cryogenic  freezing  ^ 

with  the  cost  of  air-blast  freezing.    The  R12  is  sprayed  directly  onto 

the  food  and  reaches  its  boiling  point  (-30  C,  -21  F)  in  an  air-free 

atmosphere.    The  sprayed  material  is  immediately  crusted.     It  then 

equilibrates  while  the  freezant  ^^ips    off  and  finally  evaporates. 

(Rey,  57)    No  product  evaporation  losses  are  measurable.  (Rasmussen  and 

Olsen,  56) 

Since  the  R12  freezant  is  very  costly,  Rasmussen  and  Olsen  (56) 
recommend  that  it  be  recycled.    Great  skill  and  care  are  required  to 
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to  avoid  excessive  loss  of  the  freezant,  but  losses  are  generally  kept 

f 

down  to  a  minimum  of  1.5  percent.  However,  even  this  small  loss  is  p< 
important  in  the  overall  economics  of  the  process  and  usually  amountk. 

n} 

to  close  to  50  percent  of  the  operational  cost.  (Rey,  57) 

Many  countries  are  still  reluctant  to  allow  direct  contact  between 
the  R12  chemical  and  the  food.    However,  R12  research  continues  and 
there  is  a  good  chance  that  the  method  will  be  more  widely  used  in  the 
future  (Rey,  57) 


Product  Applications  of  Cryogens 

As  previously  stated,  LN  is  the  most  widely  used  cryogenic  liquid. 

It  is  used  on  a  world-wide  basis  for  freezing  red  meat,  seafood,  poultry 
« 

products,  prepared.^^foods,  and  fresh  frjuit.    In  addition,  a"  wide  selec- 
tion of  delicate  foods  is  now  being  frozen  with  LN  in  plants  capable 
of  handling  several  tons  per  hour.    These  foods  include  fish  fillets, 
small  fish,  whole  salmon,  prawns,  shrimp,  lobster,  ^eat  products,  poultry, 
uncooked  pies  and  bakery  products,  whole  mushrooms,  tomato  slices,  pre- 
cooked  meal  portions,  cooked  and  fried  egg  white,  and  so  on.  (Although 
many  delicate  products  are  processed  by  cryof reezing ,  tomato  slices 
still  cannot  be  frozen  without  loss  of  texture.    In  a  recent  study, 
sturdy  tomatoes — those  that  are  being  developed  for  use  with  machine 
harvesting — were  immersion-frozen  with  liquid  nitrogen.  Although 
normal  color  returned  upon  thawing,  the  texture  was  markedly  affected. 
However,  the  researchers  feel  that  with  improved  culclvars  and  greater 
attention  to  the  ripening  stage,  pretreatment,  and  thawing  procedures, 
a  greatly  improved  frozen  tomato  slicp  can  be  developed.)    Just  recently,, 
liquid'  nitrogen  Jhas  come  into  use  for  freezing  such  fragile  fruits  as 
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raspberries,  strawberries,  peaches  and  cherries.  (Salunkhe  et  al. ,  58) 
In  all  cases,  the  freezing  is  of  the  IQF  type,  which  allows  better 
domestic  use  of  the  products  placed  in  large  containers.  (Rey,  57) 
A  process  called  "spray-freeze"  lifees  a  liquid-^olid  system  of 
CO^  to  freeze  products,  especially  whole  peeled  bananas,  mushrooms, 
cherries,  peaches,  strawberries,  sliced  peppers,  and  shrimp.  Another 
system  called  "Ultra-Freeze"  is  said  to  be  able  to  frfeeze  any  food 
product — poultry,  red  meat,  baked  goods,  pre-packaged  meats,  vegetables, 
even  cquplete  m^kls.  (Finnega'n,  27)    A  third  system  in  which  liquid 

is  first  vaporized  and  used  as  a  gas  is  now  available.  It  has  been 
found  to  work  we^ll  for  bakery  goods. 

1        On  the  other  hand,  the  designg  presently  available  for  the  R12 
freezant  are  not  suitable  for  spongy  bakery  products.  These^products 
ab^rb  so  much  of  the  liquid  freezant  under  the  sprays  that  the  R12 
cannot  be  boiled  off  efficiently  before  the  exit.  (Finnagan,  27)  Thus, 
the  R12  is  better  suited  for  IQF  of  sticky  products,  as  previously 
mentioned. 

Several  studies  have  been  conducted  to  detiermine-the  difference 
in  quality  between  products  frozen  by  airblast,  liquid  nitrogen,  or 
R12.         one  study  ""involving  carrots,  researchers  found  that  R12  was 
clearly  the  most  effective  in  producing  frozen  carrots  which  retained 
much  of  the  textural  quality  of  fresh  carrots.    Furthermore,  the 
retention  of  a  firm  texture  was  found  to  be  a  function  of  the  speed  of 
freezing.    With  LN  immersion  freezing,  there  is  a  danger  of  shattering, 
the  cartots.    However,  the  scientists  noted  that  this  danger  might  be 
minimized  without  slowing  freezing  to  the  rate  of  air-blast  freezing 

♦ 
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if  a  spray  application  of  LN  rather  than  nitrogen  vapor  had  been  used. 
They  did  not,  however,  possess  the  equipment  tc/test  thiT  conjecture, 
(Wolfed  and  Nelson,' 64)  '  .  \ 

Ap^ther  experiment  used  salmon  stealcs.    This  study  suggested 

) 

that  their  low  loss,  of  weight  when  frozen  by  R12  might  be  sufficient 
to  offset  the  slightly  higher  cost  of  R12  freezing  over  conventional 
methods,  such  as  LN-boosted  air-blast  and  air-bl^st,,  freezing.     In  . 
addition,  the  rapidity  of  R12  freezing  makes  contkujious  in-line  freez- 
ing  possible  with  lower  labor  requirements  than  both  conventional 
processes  and  should  be  of  interest  to  processors  of  f^h  products, 
(Chen  et  al , ,  22) 

Improvements  in  product  quality  directly  attributable  to  the 
faster  freezing  capability  of  cryogenic^ systems ,  vary  from  product  to 
product  (Hall,  34)    For  example,  it  is  essential  to  freeze  fruit  very 
rapidly.    Meats,  on  the  other  h-and,  although  they  benefit  from  being 
frozen  rapidly,  need  not  be  frozen  within  a  matter  of  seconds,  as  is 
the  case  with  fruit.     The  cell  membranes  of  animal  products  are  mor 
elastic  and  are  not  as  easily  ruptured,  (Fuma,- 30)  In  a  few  cases, 
.  product  damage  during  thawing  may  wipe  out  the  advantages  gained 
through  cryogenic  freezing.  (Hall,  34)    All  these  factors  must.be 
taken  into  account  when  using  cyrogenic  freezing  methods. 

Cost  of  the  Cryogens 

"^he  growth  and  sophistication  of  the  £#eezing  industry  has 
placed  new  emphasis  on  selection  of  ea>!4!pment  to  meet  the  processor's 
needs.    Should  he  opt  for  a  crya^enic  system,  he  will  find  that  ilS^is 
more  expensive  than  a  mechanical  system  when  the  over-all  cost  is 

■       .   ■  2y2  ■  ; 
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considered.    However,  ctyogenic  system  costs  can  be  lowered  by  large^ 
scale  usage,  close  proximity  to  a  c^yogen-supplier ,  year-Iiround 
operation,  and, freezer  tuni\el  design ^ith  efficient  heat. transfer  and^ 
a  maximum  utilization  of  refrigeration  capacity.  (Hall,  34)  ^  In-any 
case,  the  major  points  to  be  considered  with  the  cryofreezing  system  are 
operating  cost,  cost  of  the  system,  and  freezant  evaporation  losses 
froih  the  system;  (Finnegan,  27)  ' 

When  the  in-litie  costs  per  pound  of  frozen  products  are  compare^, 
the  new  freezant  R12  is  the  cheapest.    The  R12*^f,reezanJ;p  costs  a ppr optima te- 
ly  Xc  per  pound  of  frozen  product,  provided  the  freezant  is,  efficiently 
recycled  and  not  lost.    LN  costs  approximately  2<i  per  pound  of  froze^  ^ 
product.  (Finnegan,  27)    ^^^2  ^^^^^  ^^^'^^^^         same  as  LN  and  therefore 
would  have  about,  the  same  cost  since  both  LN  and  LCO2  required  1  to  2 
pounds  of  freezan\per  pound  of  product  frozen.  (Rasmussen  and  Olsen,^ 
56>  ' 

I 
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The  Future  of  Frozen  foods 


By  1980,  a  40-percent  increase  in  frozen  food  sales  to  the  food 
service  industry  is  expected.    This  means  that  the  foo4  service  sector 
^will  buy  $2.98  billion  worth  of  frozerl  foods.    Frozen  food  distributors 
feel  that  the  bdggest  potential  for  frozen  foods  in  the  future  includes 
casseroles  and  gourmet  dishes,  baked  "goods,  red  meats,  sea  foods,  and 
hors  4'oeuvres.    In  the  words  of  one  frozen  food  advocate,  '^Frozen 
foods  ultimately  will  determine  the  success  or  failure  of  food  service 
operations.    Rising  labor  costs  and  sky-rocketing  operating  costs  witl 
force  the  industry  to  use  frozens  in  order  to  stabilize  food  quality 
and  the  expense  af  doing  business."    (Havighorst,  35) 
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Food  Canning:    The  Most  Familiar  Method  •of  Food  Pres^vation 
Introduction  ' 


1  , 


Canned  fopds  ate  f ull-koisture'^  amtient,  temperature,  stable  food.* 
products,  regardless  of  the  package  Sorm  or  pi;es^rvablon  |>rocess  •used. 
Traditional  canning — that  thoroughly  familia^r  food  ptea^erving  jJirotess — 

»  -  *  '  *         *  ^*    *  • 

may  soon*become  an  anachronical,  •  .Although  therma:lly;  stabilized  Jq'od^  in 
rigid 'cylindrical'  packages  are  stijl  the  major  product  'oi>  the  ,eanning  . 

/industry,  other  products  and  processes  .are  rapidly  .gaining  accep,tanX:e,"" 
Nowadays,  not  all  canned  product^  .are  the^taally  stfabiMzed.  Carbonated 
beverages  and,  a  new  group  of  .still  beverages  are  stab^i^ad  instead  by 
a  balance  of  acid,  sugar,  and  preservatives;     In  addition,  flexible  i 
pouchy?,  shaped  plastic  bubs ,  bags,  and  other  containers  are  *suf)p,lement-  , 

'ing""  the  rigid  c^^lindrical  can,  ^  i»      '  '  * 

'  .liie  canflifig  industry  underwent  markid  changes  in  the  19*60 's  #6  For  ,c 
»  •         •  * 

^ampie,  the  weight-^of  the  can*  metal-^nd  glass  was  reduced,  and  a  ^ 
wider  range^f  pi'toducts  emerged.  'There  was*  ma;jor\progress  in  thfe  canning 
of  beer>  carbonated  bevjerages.,  ^rvd  fruit-flavored  dt^inks?  in  high  tempera 
ture-short-time  *(HTSX)  prbcessi^ig  and  aseptJLc  processi^ig;  and' in  •  such 

new  canning  materials.^a,^  tin-free  steel,  aibjninym,  and  o'ther  convenience 

-         •  '        '    <^ . 

containers . '       •  , 


In  1970,  approximately  ofte--third  ^of  the  total  welghf  of  food  packed 

in  the  United  States  was  canned  fruit,  vege^tables ,*ine^ts,  and.  other 

*       \.   '       '  '*    .  . 

foods.    Another  10  percent "of  thecans  of  bfeer'and  13  billion  caris'of. 

carbonated  bevera^Jes  were  produced.  *.  Glass  bottles  accounted  fc5t'an  , 
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additional  16  billion  fills  of  beer  and  25  billion  fills  of  carbonated 
beverages.    Although  poucheis  and  plastic  containers  numbered  only  in 
the  hundreds  of  millions  in  1971,  they  already  represented  a  lucrative 
business  for  several  dairy  and  pudding  firms. 

The  canning  industry  today  is  using  new,  higher  speed  equipment. 
One  beer  company,  for  instance,  claims  to  have  machinery  capable  of 

4 

canning  1100  cans  per  minute.     Two  industrial  reports  boast  production 
lilies  capable  of  lOQO  glass  containers  per  minute.    Thus^  as  far  as 
speed  and  reliability  are  concerned,  the  canning  industry  has  far  out- 
stripped all  other  sectors  of  the  faod  industry. 

The  results  of  most  canning  research  appear  in  suppliers*  reports, 
rather  than  in  technical  journals.    The  canners  themsAves  generate 
^pghe  need  for  research,  and  the  larger  the  canner,  the  greater  the 
research  arid  development  effort  made  by  the  supplier.    The  only 
significant  research  and  development  in  the  1960 's  that  can  be  credited 
to  the  U.  S.  Government  is  flexible  pacrkage^  retorting,  completed  in 
the  early  sixties.-      However,  no  significant  innova^tions  have  been  made 
in  ^ny  USDA  lab  using  this  development;  the  extension  of  the  work  has 
been  confined  to  small  improvements,  trouble  shooting,  and  communica- 
tiqns.    Siri^larly,  very  little  university  research  an4  development 
focuses  on  canning.    Universities  made  no  significant  contribution'* 
during  the  sixties.    Since  the  void  must  be  filled ^  the  canning  industry 
closely  related  to  it,  conduct  most  canning  research  and  , 


SlSce  1960,jtDuch  research  has  centered  on  packaging.  "Easyropen" 
aluminum  ends  on  conventional  cans  and  on  all-aluminum  food  cans  have 
^been  developed.    Approximately  25  billion  cans  in  1970  had  l^asy-open" 
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'ends.    A  smaller,  but  still  impressive  number  of  aluminum  convenience 
ends  affixed  by  adhesive  appeared  on  cans  in  the  same  year.    A  peelable, 
adherable,  flexible  polyestex-aluminum  foil  combination  also  appeared, 
although  it  was  not  used  primarily  as^aT  closure.    Tens  of  billions  of 
twist-off  closures  were  used  on  bottles  and  plastisol-lined  caps;  twist- 
off  caps,  along  with  flip-open  c^ps,  are  now  as  common  as  ^e  wide- 
laouth  glass  jar.   (Brody,  18) 

Along  with  changes  made  in  the  types  of  closures  on  cans  and 
bottles,  packaging  materials  themselves  have  improved.    The  aluminum, 
iron,  steel,  and  glass  industries  h^ye  all  poured  a  great^eal  of  time 
and  money  into  developing  high  quality xpackaging  for  foo 
(Brody,  16)    The  aluminum  companies,  for  instance  have  tri'V 
promote  their  metal  as  a  commercial  canning  material  but  they  have 
with  many  difficulties.    One  problem  is  that  the  existing  giant  cantiing 
and  food  corporations.. have  enormous  investments  in  their  current  equip- 
ment  and  methods  and  are  reluctant  to  discard  them.    The  almninum  can 
is.  light  weight  and  easy  to  work,  but  it  dents  and  abrades  easily.    It  ' 
i-s  also  non-degradable ,  but  it  is  the  only  metal  used  for  cans  that  ^is 
valuable  enough  to  recycle..  Further,  aluminum  cans  do  not  operate 
interchangeably  with  steel  cans  because  of  the  weight  difference  and 
the  tendency  of  the  aluminum  to  bind  on  steel  railings'.    But  aluminum 
companies  have  not  given  up.    Because  aluminum  <:an8  couldn^t  be  made 
by  the ^soldered 'side  seam  technique  of  the  "old"  can  the  companies 
developed  a  drawn -and- ironed  can  in  the  shape  of  a  deep,  seamless  cup. 
®iese  cans  now  come  iti  many  different  sizes  and  shapes.    Also,  the 

ry  has  found  success  in  producing  aluminum  for  easy-open  closures^. 
Their  most  popular  closure  uses  an  ^uminum  end  scored  for  easy  tearing. 
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and  generally,  ^n'  aluininuni  insert  is  used  on  a  tin-f  ree-stell  can  end 
for  a  peelable  metal  tab.     (Brod^^ls)  ^ 

Meanwhile,  research  scientists  af f iliate'd ^with  iron  and  steel 
interests  have  been  busy  eliminating  tin  from  steel  surfaces  and  apply- 
ing such  non-tin  layers,  as  chromium  or  chrominum  salts  coated  with 
organic  materials,  to  protect  the  steel.    These  cans  were  designed 
specifically  for  beer  and  soft  dri^iks  and  demand  to  date  has  far 
exceeded  sypply,  with  the  result  that  little  research  is  being  done 
to  develop  tin-free  steel  containers  for  other  food  products.     In  the 
brewing  industry,  the  exterior  of  the  can  has  a  wraparound  lithography 
to  protect  it  against  rusting.    Packers  and  other  foods  often  do  not 
know  exactly  what  is  to  be  written  on  the  outside  until  the  time  of 
packing.    This 'problem  also  holds  back  its  application  of  the  wrap- 
around can  to  other  products.    Further,  there  has  been  'a  question  as 
to  whether  the  thermoplastic  adhesives  used  for  the  side  seams  can 
withstand  the^ temperature  used  in  thermal  processing.   (Brody,  18) 

Most  of  the  major  steel  companies  are  also  working  on  a  two- 
piece/,  draw-and  iron  steel  can.    This  can  is  cheaper  and  less  likely  to 
leak  thto  the  two-piece  aluminum  can*    The  perfection  of  the  can  Xs 
apparently  still  some  time  away,  although  prototypes  have  been  made. 
(Brody,  18) 

The  glass  induatry  has  developed  standard,  lighter-weight  bottles  ^ 
with  improved  break  and  chip-resistance  but  the  adoption  of  convenience 
closures,  such  as  screw-on  aluminum  caps,  has  caused  the  greatest  recent 
increase  in  the  use  of  glass.   (Brody,  16) 

J  ' 

The  composite  spiral -wound  can  of  ^flber  polyethylene-aluminum  foil. 
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which  has  a  major  share  of  the  juice  and  juice  drink  frozen  concentrate 
•business,  is  another  type  of  container.    It  has  been  successful  in 
packing  shortening  and  coffee,  and  since  it  i*a  cheaper  than  the  all- 
metal  can,  researchers  will  no  doubt  continue. to  study  the  feasibility 
of  adopting  it  for  other  products.   (Brody,  18) 

Aseptic  Canning 

One  of  the  newest  innovations  in  the  canned  foods  industry,  how- 
ever, is  aseptic  canning.    With  this  method,  a  food  processor  can  now 
offer  a  sterile  product  without  the  noticeable  changes  in  flavor,  tex- 
ture, and  appearance  that  a^  usually  associated  with  thermally  pru-'~  — 
cessed  foods.   (Anonymous,  4)    Aseptic  packaging  involves  filling  a  pre- 
sterilized  container  with  cold,  sterile  food  then  closing  it  with  a 
pre-ster'llized  cover  all  of  which  takes-  place  in  a  sterile  environment. 
Thus  the  package  is  hermetically  sealed.  (Brody,  17) 

The  biggest  recent  success  story  in  aseptic  canning  is  the  "snack 
pudding  boom."    These  milk  puddings  are  Individually^^portioned  and 
aseptically  packaged  in  two-^^iece  drawn  aluminum  cans  with  convenience 
^LLI-panel',  pull-off  tops.    These  snack  packs,  which  usually  come  in 
packages  of  four,  were  introduced  as  lunch  box  desserts.    But  they  also 
filled  a  consumer  demand  for  quality  convenience  desserts.    Within  two 
years,  th^e  dftinand  for  these  cans  exceeded,  the  country's  capacity  to 
produce  and  aseptically  package  them  with  pudding,    ^e  incredible 
growth  of  snack  puddings  between  1963  and  1970  drew  almost  every 
jaajpr  food  marketer  into  the* field,  and  there  has  been  a  forecast  of 
sales  to  tw^  billion  snack  puddings  by  1975.    Although  the  latter  pre-  ' 
diction. will  probably  not*be  met  (700  million  is  a  more  realistic 
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estimate) ,  this  use  of  aseptic  packaging  is  still  very  important  and 
many  products  other  than  puddings  are  noy  being  packed.   (Brovm  et^  al . ,  19) 

T 

Advantages  to  Asceptic  Canning^ 

There  are  several  advantages  to  the  aseptic  canning  process.  For 

^instance,  in  the  traditional  canning  process,  where  foods  are  sterilized 
in  their  cans,' many  products  tend  to  be  overcooked  by  the  time  sterility 
is  achieved,  which  affects  their  palatability ,  color,  texture,  and 
nutritive  value.    Their  edges  are  often  overcooked  because  their  inside 
cores  must  reach  and  maintaija^a^certain  minimum  temperature  for  a 

-'specified  time."  During  this  process,  the  contents  at  the  edge  of  the 
can  are  overheated.    In  contrast,  aseptic  canning  sterili^s  the  product 
outside  of  the.  can  using  HTST  (high-temperature,  short-tim^^^^^methods , 
which  are  based  on  the  following  principles:     (1)  the  microbial  de- 
struction rate  increases  by  a  factor  of  10  for  each  18**  F  temperature 

increase;  and  (2)  biochemical  reactions  affecting  color,  flavor,  and 

> 

nutritive  value  increase  by  a  factor  of  about  two  for  each  18**  F 
increase.    Higher  temperatures  thus  require ^shorter  sterilizaf ion  time, 
and  the  result  is  usually  less  thermal  damage.   (Brody,  18)  With 
aseptic  canning,  the  product  is  steril/zed  for  a  few  seconds  in  a 
continuous  flow  heat  exchanger  at  from  280  to  300**  F  before  packing. 
Sterility  is  achieved  with  very  little  cooking.    The  product  is  then 
poured  into  a  sterilized  container  and  closed,  all  under  aseptic  _ 
conditions.   (Brody,  40)    Hence  palatability ,  color,  texture,  and 
nutritive  value         actually  improved  in  most  foods* processed  this 
|;ay,  which  means  that  more  delicately  flavored  products  can  be  packed 
(Bird,  10;  Brody,  40) 
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Two  independent  studies  have  evaluated  the  chemical  and  quality 
changes  of  strained  peas  (Davis  £t^  al . ,  23)    and  strained  carrots 
(Luh,  £t^  al . ,  52)    canned  by  both  the  aseptic  and  the  report  processes^ 
In  both  cases,  the  aseptic  process  was  superior  to  the  retort^ process 
in  maintaining  a  high  level  of  free  amino  acids  and  amino  nitrogen  in 
the  canned  product ♦    Further,  the  retort  process  was  shown  to  produce 
acidity  and  thus  perhaps  to  influence  the  stability  of  the  five 
nucleotides  in  the  canned  product.    The  aseptic  (HTST)  process  appears 
to  retain  nucleotides  are  known  to  have  a  flavor-enhancing  effect  on 
canned  low-acid  food.    In  the  carrot  study,  the  aseptically  canned 
vegetables  were  far  better  in  flavor  and  thiamin  retention  than  those 
processed  by  the  retort  method.  (Luh,  et  al. ,  52) 

A  second  advantage  related  to  product  quality  is  that  nutrients, 

flavor,  or  color  lost  in  heat  preserving  may  be  re-added  to  the  product 

before  the  can  is  sealed — aft-  impossibility  in  the  usual  retort  canning 

procedure.    Using  re-adding  procedures,  it  may  become  possible  to  retain 
c 

nearly  all  the  nutrition  of  the  fresh  production  of  a  canned  food. 

<Bird,  10)  ^  . 

^  ^  Also,  aseptic  canning  provides  for  more  precise  temperature  ^ 

control  during  heat  processing*.*  For  some  products,'*  like  dairy-type 

puddings,  this  factor  is  critical.    In  kitchen  preparatidn,  over- 

^     cooking  the  product  at  the  edges  is  prevented  by  stirring.  Although 

agitation  is  impossible  in  Retort  canning,  stirring  and  mixing  are 

easily  accomplished  in  .an  aseptic  system.  (Bird,  10) 

A  fourth  adv^tage       that  quality  is  independent  of  container 
?  *  ♦ 

.    size,  a  significant  consideration  in  catering  and  institutional  feeding.^ 
•      •  .  1 

(Brody,  40)    Previously,  getting  heat  into  the  center  of  a  large 

<^  - 

f 
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institutional-size  food  container  was  a  problem.    Since  aseptic  canning 
solves  this  problem,  certain  aseptically  canned  foods  may  first  become 
popular  in  institutions.  (Bird,  %))    Already,  ready-meal  items  in 
large  cans  have  had ^substantial  success  with  the  catering  businesses 
of. the  United  States.  -(Brody,  40)    Also,  California  Canners  and  Growers 
have  developed  a    new  aseptic  process  for  fruits  and  vegetables.  This 
system  mass  packs  fruit  and  vegetable  particulates  in  55-gallon  drums. 
The  SS-'gallon'  drum  is  comparable  to  75  No.  10  cans.    The  developers  feef  * 
that  tfhis  method  offers  several  advantages  over  freezing  with  which  this 
process  was  developed  to  compete.    For  example,  aseptically  canned  ' 
products  are  more  easily  shipped  and  stored  than  frozen  ones,  represent- 
ing a  cost  savings  to  customers.    Also,  no  thawing  is  necessary',  and 
products  packed  this  way  tdste  like  fresh  fruit. 

Another  author  has  suggested  55-gallon  containers  for  such  foods 
as  ice  cream  mixes,  puddings,  banana  puree,  apple  slices •  peaches ,  and 
other  low-acid  foods,.   (Bird,  10)    However,  handling  a  drum  weighing  ifeOO 
pounds  in  an  institutional. kitchen  may  be  a  problem,  and  in  any  case, 
only  after  these  drums  have  been  tested  in  institutions  can  their  true 
potential  be  realised.  (Anonymous,  1) 


Limitations  to  Aseptic  Canning 

'  At  the  moment,  though,  certain  Limitations  are  evident,  Aseptic^ 
packaging  is  still  confined  commercially  to  fluid  and  near-fluid 
materials  and  it  is  possible  that  aseptic  canning  might  be  used  only 
for  these  types  of  foods  for  some  time  in  the  future.     (Brown  et  al.,  1?) 
Some  liquids  with  suspended  solids  up  to  about  3/4-inch  cubes  .have  been 
successfully  processed;  however,  there  are  two"  basic  problems  in 
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aseptically^cannJUig  food  products  with  particulate  matter.    The  first 
is  providing  a  mechanical  means  of  physically  handling  such  products 
in  a  continuous  heat-hold-cool-fill  operation,  while  maintaining 
proper  distribution  and  integrity  of  the  particles.    However,  this 
problem  is  being  sifccessfully  dealt  with  by  equipment  designers  and 
food  technologists.    The  second  problem  is  insuring  the  sterilization 
of  the  entire  particle  while  taking  advantage  of  j^iie'^ST  process  for 
maximum  preservation  of  other  product  qualities.    To  complicate  the 
situation  further,  it  is  very  difficult  to  measure  the  temperature  in 
the  center  of  a  small  particle  suspended  in  a  liquid  carrier  as  it 
moves  through  the  scraped-surf ace  heat  exchanger  in  an  aseptic  system. 
In-line  research  is  not  the  answer,  but  two  researchers  have  suggested 
a  mathematical  approach  to  evaluating  the  system.  /They  note  that  the 
benefits  of  HTSI  processing  for  quality  preservation  will  diminish 
as  the  size  of  the  particle  increases  and  holding  time  decreases. 
Better  products  may  therefore  result  from  longer  holding  temperatures 
when  large  particles  are  involved,  depending  on  the  objectives,  (de  Royter 
and  Brumet ,  24) 

Current  Products  and  Processes 

By  1973,  asdptic  techniques  were  being  employed  in  some  sixty 
U.  S.  food  plants  for  packaging  dairy-based  pi^^ducts,  including 
fluid  milk,  egg  nog,  yogurt,  licfuid  coffee  wjjitener,  and  puddings. 
Grbwth  during  the  previous  decade  had  been  rapid.    At  the  end  of  1970, 
61  aseptic  canning  lines  were  in  23  U.  S^^  plants.    Over  40  of  these 
had  been  installed  since  1965.    'Of  the  23,  only  18  were  owned  by 
actual  food  companies,  such  as  Borden,  Carnation,  Del  Monte,  Gerber, 
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Land  0' Lakes,  Libtty,  Mead  Johnson,  United-Fruit,  and  General  Mills . 
The  remainder  were  contract  packagers  who  specialized  in  aseptic  pro-, 
cessing,   (Brody,  18)  .      -  ^ 

Advances  are  being  made  in  packaging  as  well.    The  conventional' 
rigid  metal  can  is  no"  longer  the  only  possible  container  to  be  used 
with  the  method  of  sterile  packaging.    Researchers  are  experimenting 
with  glass,  metal  drums  and  pails,  and  flexible  and  semi-rigid  contain- 
ers, such  as  laminated  plastic  .pouches ,  formed  portion-control  plastic 
containers,  plastic  bags-in-boxes ,  and  paper  Jjoard  cartons  of  tetrahedral 
or  rectangular  shape,   (Brody,  17) 

Recently,  higher-speed  aseptic  canning  system  processing  about 
450  cans  per  minute  (a  speed  necessary  for  line  efficiency  in  commercial 
operations),  became  available  and  is  proving  to  be  an  important  advance- 
ment in  aseptic  canning  equipment.    The  aluminum  two-piece  draw  and 
redraw  single-service  can  with  easy-open  fuH  panel  pull-off  cover, 
^  which  has  become  popular  (especially  with  the  **snack  puddings")  rec^tly, 
poses  some  problems.    However,  some  of  these  problems  have  been  solved 
in  the  mechanical  design  of  the  equipment.    Also,  innovations-j^ij^h 
respect  to  high  temperature  external  and  internal  coatings  for  both  can 
and  cover  have  been  developed,   (Brody,  17) 

Aseptic  packaging  in  glass  containers  has  not  yet  become  possible 
because  of  thermal  shock  and  other  problems.    However  Dole,  the  company 
that  produces  the  only  commercial  equipment* available  today  for  aseptic 
processing,  may  be  close  to  perfecting  equipment  which  will  allow  glass 
to  be  used  as  well  (Brody,  17) 

The  Fotra  Pak  system^-  with  its  tetrahedral  paperboard-f oil-poly- 
,  thylene  lamination  carton,  is  a  Swedish  development  which  has  found 
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some  acceptance  in  Europe,  Asia,  and  Africa,  particularly  for  fluid 
m^lk  and  cream.  Some  single-servicing  coffee  whiteners  in  the  U.  S. 
BlBp  use  this  package.    The  other  type  of  paperboard  carton,  a'  rectangular 
one,  is  used  by  both  Tetra  Pak  and  the  Ex-Cell-0  Corporation  (Pure  Pak) 
for  sterile,  flavored  milk.    An  article  describing  the  Pure-Pak  System^ 
of  aseptically  packaging  products  in  rectangular  paperboard-plastic- 
foil  gable-top  containers  has  recently  appeared. (Hendrick,  37)  This 
article  ^iseussHB^th'^'^'mmercial  use  of  the  Pure-Pak  system  at  the       ^  • 
Beverly  Farms  in  Pittsburgh,  Pennsylvania.    Beverly  Farms  uses  the 
system  to  package  tabl^  cream,  whipping  cream,  eggnog,  half  and  half, 

and  chocolate  milk  aseptically.    The  products  have  the  same  flavor  as 

o 

before  processing,  but  they  last  much  longer.    For  example,  milk, 
chocolate  milk,  and  eggnog  will  remain  usable  for  30  days  at  50"*  F. 
The  manager  of  Beverly  Farms  attributes  his  large  increase  in  the  sales 
of  Pure-Pak  products  to  this  extended  shelf  life.     (Henke,  38)  ^ 

Similarly,,  liquid  foods  packed  in  flexible  pouches  also  have  long 
shelf  lives.    This  method  developed  by  the  Continental 'Can  Compajiy 
involves  using  prefabricated,  internally-sterilized  sealed  pouches 
which  are  passed  through  an  ultraviolet  tunnel  for  external  steriliza- 
tion.   The  pouches  are  then  filled  by  needle  injection  and  resealed  ^ 
below  the  puncture  opening.     (Brody,  17) 

Aseptic  packaging  in  rigid  plastic  containers  is  primarily  adopted 
for  products  which  are  normally  refrigerated  or  which  naturally  inhibit 
bacterial  activity  when  st6red  at  room  temperature.    Containers  for 
these,  products  are  usually  of  the  thermoform,  fill,  and  seal  type. 
These  containers  are  attractive,  especially  to*  the  processor  who  handles 
portion-packed  items,  because  they  are  inexpensive  ^^nd  easy  to  process, 
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use,  and  dispose  of.    Many  sales  are  to  restaurants  and  airlines  and 
the  plastic,  single-serving,  half-.ounce  coffee  creamer  ha&  beert  , 
particularly  popular.    Not  pnly  is  it  convenient  for  users  but  one 
dairy  saves  25-800  per  1000  portions  in  container  cost^.    Further,  half- 
and-half  coffee  creamer,  when  packaged  this  way,  was  still  sweet  after 
two  months  of  unref rigerated  storage,   (Toledo  and  Chopman,  63) 

Finally,  about  2,000  -dairies  are  using  the  new  Bag-in~Box  for  bulk 
packaging  milk  and  dairy  products,  wkth^he  result  that  dairy  cans  have 
been  almost  eliminated,    Bag-in-box  packaging  is  essentially  aseptically 
packings  a  product  in  a  plastic  bag  placed  inside  a  cardboard  box.  Re- 
cently, this  method  ^h^s  been  extended  to  include  bulk  handling  and  pro- 
cessing fruits  and  tomatoes.    Laboratories  and  pilot  plants  have 
experimented  successfully  with  semi-processed  tomato  products,  apple 
sauce,  citrus  and  other  frxiit  juices  and  purees,  cranberries,  and  other 

•J 

particulate  foods  up  to  a  half -inch  in  diamter  wj^h-have  been  packed 
iA  both  six-  and  56-^allQn  aseptic  barrier  bags.    Developers  feel  the 
bag-in-box  method  offers  benefits*    First,  there  is  a  50-p^rcent 
saving  in  container  cost,  since  one  six-gallon  pouclf*  contains  the  same 
amount  as  six  No.  10  cans.    Furthermore,  an  8-percent  weight  saving  in 
shipping  also  results  along  with  reduced  disposal  problems'.    The  56-  . 
gallon  containers  have  two  fittings  which  permit  rapid  pumping  of  the 
product  from  the  containe^.    Finally,  the  six-gallon  package,  which  is 
a  convenient  size  for  supplying  products  to  the  food  service  industry, 
permits  sampling  without  destr(^ying  the  container. 

Despite  all  these  new  packag^ing  materials,  metal  cans  are  still 
popular.     For  instance,,  just  last  year.  Carnation  introduced  a  new  line 
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of  aseptlcally  processed  products  in  No.  10  -cans  for  use  by  the  food 
service  industry — a  line  of  "Chef*-Mate"  products  including  Sloppy  Joes, 
Chili  Con  Came  (with  beans  and  without  beans),  Macaroni  and  Cheese, 
and  several  sauces,  just  to  name  a  few. (Anonymous ,  3) 

The  Future  of  Aseptic  Canning  ^ 

V 

Most  canned  foods  probably  will  be  unaffected  by  the  aseptic  pro- 

/ 

cess,  for  they  are  already  being  canned  satisfactorily.    But  some  foods 
cannot  be  canned  at  present,  and  it  is  with  these  that  aseptic  canning 
has  a  potential  impbrtance.    For  example,  extremely  heat-sensitive 
foods,  including  many  dairy  products,  and  foods  that  are  sold  only  in 
frozen,  refrigerated,  or  dehydrated  forms  may  possibly  be  canned.  In 
canned  form,  these  products  would  be  less  perishable  and  less  costly. 
Apd  because  aseptic  canning  allows  re-adding,  processed  foods  that  need 
to  improve  nutrition,  palatab^-lity ,  or  appearance  are  also  a  potential 
market,  as  are  low-acid  foods  that  are  difficult  to  preserve  by  the 
usual  canning  methods.    Thus,  the  foods  most  likely  to  adopt  aseptic 
canning  are  low-acid  foods,  vegetables,  fruits  and  berries,  "flour 
mixes,  eggs,  milk,  delicately  flavored  prepared  foods,  and  some  sea- 
foods.  (Bird,  10) 

Retortable  Flexible  Pouches 

Although  not  related  to  aseptic  packaging,  flexible  retorting 

more  problems.    The  productsM^jat  were  previpusly  packed  in  flexible 
packages — dehydrated,  frozen,  refrigerated, ,  high-sugar^  or  high-acid.^ 
products — were  not  entirely  free  of  microorganisms;  they  were  also 
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expensive,  and  their  quality  often  "left  something  to  be  desired."  (de 
Royter  and  Brumet,  2A)    But  the  U.  S.  Army  Nattick  Laboratories  and  the 

Continental    Can    Company  are  developing  the  packaging  process  and  at 

/ 

the  present  it  looks  as  though  flexible  containers  have  a  future  in 
the  canning  industry. 

The  retortable  flexible  pouch — also  known  as  "Flexpack"  and 
"Flexican'' — appears  to  overcome  the  drawbacks  of  metal  cans.  By 
altering  the  surface-to-volume  ratio  of  the  package,  food  can  be  heat- 
steriliz^^^^rlth  reduced  thermal  damage,  and  a  flat  package  made  of 
flexible  materials  should  be  less  expensive  than  a  flat  metal  can. 
Furthermore,  the  retortable,  flexible  pouch  occlf^es  less  s-pace  than 
regular  metal  cans  in  shipment  and  on  shelves  because  the  wasted  spaces 
between  packages  are  eliminated.    Finally,  a  durable  flexible  pouch 
would  not  injure  the  peraon  carrying  it  and  could  be  less  susceptible 
to  damage  itself.    Thus,  the  retortable  flexible  pouch  would  overcome 
fehe  four  major  drawbacks  of  metal  cans  and  satisfy  the  objective  of 
the  U.  S.  Army  Natick  Laboratories'  program:    shelf-stable,  low-acid 
foods  in  lightweight,  flat,  low-cost  packages  that  can  be  carried  on 
the  solider's  body  without  the  danger  of  the  personal  injury  that  might 
come  with  a  rigid- can.  (Brody,  17) 

Because  both  solid  food  and  liquids  were  to  be  packaged,  retorting 
after  packing  and  sealing  were  investigated  by  the  laboratories.  (Brody, 
16)    The  lamination  developed  for  this  package  was  polyester-aluminum 
f oll--modif led  polyolefin  .    Polyester  was  used  as  an  outer  barrier 
because  it  is  a  tough  material,  less  prone  to  abrasion  and  puncture 
damage,  and  so  is  more  protective  of  the  primary  barrier  material. 
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aluminum  foil.    Modified  polyolefin  can  form  a  we'W  seal  •even  if 
partially  contaminated  by  oily  or  particulate  materials,  and  therefore 
it  was  chogen^^for  the  innermost  layer.    The  major . problems  Vhich  have' 
been  largely  overcome,  have  been  seal  integrity  and  damage "to 'the  • 
body  xnaterial,  .which,  of  pourse,  might  be  more  silsceptibl^  to^  penetra- 
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tion  than  a  rigid  metal' can,  (Brody,  16) 

\  .  .    ^      )  • 

The  prospect  of  high-quality  shelf-stable  foods  in  light-weight, 

low-cost,  stackable  packages  has  excited  many  food  marketers*  When 
these  advantages  are*^coupled  with  food  products  that  are  of  higher 
quality  because  of  the  use  of  shorter-time  thermal  processes,  the 
potential  for  a^who^le  new  jtrange.of  food  products  for  home  and  food  , 
service  use  is  opened.   (Brody,  16) 

Even  now  in  Western  Europe,  terminally  sterilized  flexible  and 
semi-rigid  packages  of  meat,  pate,  milk,  prepared  entrees,  frankfurters 
and  vegetables 'are  manufactured  and  placed  in  widespread  commercial 
, distribution.    These  packages  have  not  revolutionised  the  food  consump- 
tion habits  of  Westell'n  European  homemakers  and  food  service  operators, 
but  the  products  are  universally  accepted  and  are  in  common  use.  At 
present,  however,  th^  terminal  sterilization  of  low-acid  foods  in 
flexible  and  semi-ri^id  packaging  has  not  yet  been  approved  by  U.  S. 
regulatory  authorities.     (Brody,  16) 

Potential  Development^  "  , 

S.  A.  Goldblith,  at  the  .conclusion  of  a  recent  two-part  article 

on  the  history  of  camming,  listed  five  areas  he  j^elt  would,  be  important 

i 

in  the  fqfure  of  cannijig.    He  included  thermally  ^processed  foods  in 
plastic  containers.    F|irthermore,  it  is  now  possible  to  have  a  number 
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of  low-acid  products  sterilized  in  plastic"fllms  at  a  reasonable  cost. 
Goldblith  also  sees  microyave  ea^^gy  as  a  possibility  for  thermally  ^ 
processing  foods  in  the  future,  and  he  believes  that  a  third  area  of 
potential  is  the  development  of  aseptic  canning  systems  for  larger 
'particulate  matter.    He  mentions  the  development  of  the  spin  ste.rili2a- 
tion  system,  and  he  believes  that  th^  trend  toward  canning  formulated 
foods  in  addition  to  simple  commodities  will  continue,  and  as  a  result, 
many  sKelf-stable  formulated  foods  will  be  processed  using  new  technology 
as  it  become^  available.  (Goldblith,  31;  Goldblith  and  Karel,  32) 
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Intermediate  Moisture^ Foods 


Intermediate  moisture  foods  (or  "IMF,"  as  they  are  known  among  food 
scientists)  initially  appeared  as  pet  foods,  a  "soft-moist"  combination 
of  meat  by-products,  soy  flakes,  and  sugar,  with  an  approximately  25- 


percent  moisture  content  and  a  water  activity  of  0.83.  Propylene  glycol 
and  potassium  sorbate  provide  antimycotic  activity  (the  glycol  also 


serves  as  a  plasticizer) ,  and  emulsifiers,  salt  and  nutritive  supple- 
ments are  also  added. 

As  pet  foods,  IMF -have  been  very  successful,  accounting  for  10 

percent  of  total  pet  food  sales,  or  about  $100  million  in  1969.  (Karel, 

44)  But  thus  far,  they  have  not  been  produced  on  a  large  scale  for  human 

consumption  because  of  inadequate  "osmotic  and  preservative  agents.  (Karel, 

f 

44)    The  United  States  Military  and  NASA,  however,  are  especially  inter- 
ested in  developing!  IMF  for  several  reasons:    these  foods  are  concentrated 
in  weight,  bulk,  and  caloric  content;  they  are  plastic  and  therefore 
easily  packed  and  stored;  they  can  be  consumed  immediately  after  removing 

"  *  r 

their  protective  wrappers;  their  texture  is  closer  to  that  of  unprocessed 
food  than  freeze-dried  products  which  are  of  Hen  harsh  and  dry;  and  their 
wholesomeness  and  safety  does  not  necessarily  depend  on  their  containers 
(for  instance,  .they  could  be  conveniently  airdropped).     (Brockman,  20) 
The  United  States  Govemment'^lms  distributed  contracts  th^t  will  *^ 
enable, major  food  processing  companies  to  investigate  intermediate  moisture 
foods^    But  many  additional  studies  will  have  to  be  conducted  before  the 
"market  poj^entlal  of  IMF  can  be  ascert|ined. 
V 
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Chemical  Preservatives 

Chemical  preservatives  are  any  chemical  which  when  added  to  a  food 
tends  to  prevent  or  retard  Its  deterioration/   Generally,  table-salt, 
ugars,  vinegar,  spices  and  their  oils,  and  those  substances  Incorporated 
Into  food  by  direct  exposure  to  wood  smoke  are  not  IncWded  In  consldera-  j 
tlons  of  chemical  preservatives  (Desro^ler,  25) 

 Preservatives'  are  not  only  necessary  for  Intermediate  moisture 


foods,  but  for  most  foods  that  are  processed.    Often  the  preservative 
Is  chemical.    Some  chemical  compounds  and  non-nutritive  materials  have 
teen  used  In  foods  for  a  very  long  time,  resulting  In  many  "benefits  to 
the  consumer.    The  use  of  chemicals,  however,  has  accelerated  In  recent 
years  (although  not  especially  as  preservatives)  largely  because  chemicals 
.often  provide  a  more  sophisticated  and  efficient  way  of  achieving  and 
maintaining  food  quality.   (Stewart  and  Amerine,  62)    Also,  there  is  an 
increasing*''^d^ab4  for  'more  attractive,  uniform,  and  non-seasonal  foods 
and  the  consumer's    current  insistance  on  convenience  foods  Is  placing 
greater  emphasis  upon  all  methods  of  preservation.     (Desrosier,  25) 
Highly  inciustrialized  countries  have  develo^ied  many  improvements  in  the 
technology  of  food  preservation  by  heating,  freezing,  drying,  and  more 
recently,  irradiating,  which  is  in  the  early  stages  of  application.        '  , 
However,  these  processes  cannot  be  used  with  many  foods,  and  with  others 
they  are  only  partially  effective.    Hence, the  use  of  chemical  preserva- 
tives, alone  or  as  supplements  to  other  methods, 'is  essential.  (Goldblith,31) 
However,  it  is  very  important  to  note  that  with  the  spread  of  refrigera- 
tion and  the  development  of  dehydrated  foo'ds,  chemical  preservation  is 
required  less  and  less  frequently.  (Beri^rde,  8)  . 
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Some  of  ^lie  oldest  antimicrobial  conjpounds  remain  the  most  widely 
^used,  despite  their  limitations.  (Goldblith,  31)    Regardless  of 

tremendous  ""ef forts       chemists  and  microbiologists,  they  have  found 
*  relatively  few  antimicrobial  agents  which*  are  effective  against  a  wide 
range  of  orgahisms  and  yet  not  toxic  to  mart.  (Stewart  and  Aiierine,  12) 
Antibiotics  have  been  extensively  studied  over  the  la^st  twenty  years, 
as  possible  antimicrobial  adrfitives  for  food,  but  the  possibility  that 


man's  unrestricted  consumption  of  antibiotics  might  produce  an  artificial 


selection  of  harmful  pathogens  has  discouraged  their. use.    The  snilfites 
also  have  an  antimicrobial  effectr^  Benzoates  and  parabens  (p-hydr6xy- 
benzoate/ esters) ,  some  of  the  most  commploi antimicrobial  agents,  have 
the  greatest  range  of  act<Lvity.    They  attack  many  spoilage  bacteria, 
fungi,  and  yeast;    Propinates  fight  mainly  against  fungi  and  one  type  ^ 
of  bacteria  in  bread.    Sorbates  act  mostly  on  yeasts  and  molds.  Other 
common  agents  i^n  general  commercial  use  in  the  TTnited  States  include 
sulfites  and  their  salts,  formic  acid,  acetic  acid  and^salts^  ethylene 
oxide,  and  p'ropylene  oxide*    With  the  exception  of  the  parabens,  the 
most  widely  used  preservatives  are  weak  acids  or  salts  of  weak  acids. 
They  exert  their  greatest  activity  On  the  acid  side  of  neutrality  due 
to  the  undissbciated  acid  at  the  low/pH.    This  action  is  generally  in- 
hibiting  rather  than  let&al  to  thej microorganisms',  (toldblith,  31) 

Some  of  the  compounds  that  are  primarily  used  for-  other  purposes 
"V-^lso  have  a  role  in  preservation.    A  few  examples  of  such  dual  role 
compounds  are  nitrates,  which  are  primarily  used  for  color  fixing  in 
processed  meats,  and  sulfur  dioxides  (sulfites'),  which  in  conjunction 
with  dehydration  and  other  types  of  processing  prevent  discoloratiob  of 
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fruit  and  ^tegetablea^   '  

Besides  the  antimicrobial  agents,  other  types  of  chemicals  are 
often  necessary  if  the  product  is  to  have  a  reasonable  storage  life. 
They  include  antioxidants,  sequestrants ,  and  to  a  lesser  extent,  acidu- 
lants.    While  microbial  deterioration  is  one  of  the  most  important 
factors  in  preservltig  foods  high  in  carbohydrates  and  protein,  oxidation 
is  the  chief  concern  with  fatty  foods.    Antioxidants  play  an  important 
role  in  the  utilization  of  fats  and  oils  in  modern  food  processing  and  * 
in  the  marketing  of  foo'^  containing  fat.    Antioxidants  will  not  enhance 
a  product  of  mediocre  quality  and  they  impart  no  flavor,  odor,  dr  color 
to  the  food.    Only  when  they  are  used  with  good  raw  materials,  correct 
processes,  and  proper  packaging  and  storage  conditions  will  a  quality 
product  result. 

The  most  commonly  used  antioxidants  contain  various  combinations 
'^of  BHA,  BHT,  and/or  propyl  gaiiate,  together  with  citric  acid  in  a 
suitable  solvent.    These  compounds  a^e  much  more  potent  than  tocopherols, 
gum  guaiac,  and  similar  natural  antioxidants.    Generally,  a  0.02-percent 
level  of  antioxidant  based  on  the  fat  content  of  the  food  is  permitted 
by  the  FDA.    In  dealing  with  fatty  food,  synergists,  such^ as  citric 
acid  and  phosphoric  acid,  are  often  used  with  antioxidants  to  increase 
shelf-life.    Th^  technology  of  fats  and  fatty  acids  has  now  advanced  to 
the  stage  where  rancidness  is  no  longer  the  limiting  factor  of  shelf- 
life.     (Goldblith,  31) 

Sequestrants  are  added  to  foods  to  bind  up  certain  ^ace  elements 
of  metal,  like  copper,  iron,  and  cobalt,  and  to  fender  these  metals 

chemically  inactive.    If  uncontrolled,  these  trace  elements  can  lead  to 

f. 

premature  deterioration,  off-flavors,  loss  of  color,  and  clouding.  A 
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sBqaefftrant  gaining  vide  popiila^^^  in  the  food  industry  for  lts 
ability  to  prevent  or  significantly  reduce  discoloration,  clouding,  and 
rancidness  is  EDTA.    It  is  often  used  with  an  antioxidant,  such  as 
ascorbic,  acid,  becaus^  the  two  worll  better  together  than  either  one^ 
alon^.     (Bemarde,8)    Sequestrants  have  also  been  found  to^mprove 
the  clatfty  and  whipping  quality  of  gelatin,  and  their  potential  use 
in  various  food  system^  is  now  under  study.    In  the  future  they  will  no 
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doubt  be  used  more  frequently  due  to  greater  consumer  ^d€iaands  for  more 
stable  foods  and  more  imaginative  new  products ..^-^Goldblith,  31)  , 


Acidulants  serve* several  purposes  in  the  preservation  of  foo. 

r 

besides  contributing  to  their  flavor*    Canned  fruits  and  vegetabl 


acidulants  act  both       sterilizing  acids  and*  as  atiti~br owning  agents 
'which  help  to  maintain  normal  flavor,  color,'  and  texture.  Also 
bacteria  and  many  other  types  of  ifiicroorganisms  are  more  easily  killed 
In  an  acid  medium.    Adding  acidul^ts  to  adjust  the  pH  often  shortens 
steprilization  time,  aud  sometimes  lower  sterilization  temperatures  are 
possible.'  Furthermbre,  acid  prevents  most  microbial  spores  from 
germinating,  (^onymous,3) 

These  various  chemical  preservatives  are  at  present  indlspetjsible 
and  probably  will  continue  to  be  used  for  a  while,  but  they  are  becoming 
less  essenfial  as  canning^  freezing,  and  dehydrating  methods  improve. 

Smoking  ^ 

The  preservative  acl;iDn  of  smoking  comes  from  a  combination  of 
various  factors.    First,  chemicals  from  the  burning  wood  (small  amounts 
of  formaldehyde  and  other' materials) ,  ha^*e  a  preservative  effect.  Second, 
the  heat  helps  to  kill  microorganisms  and  to  dry  the  product,  further  k 
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^soat^gibufej^  ^^-eservationv   4iewever-7  ^inee        ^advent -o€  x~eixigera- 
tion,  smoking  is  no  longer  depended  up"on  to  prevent;  spoilage.  Today, 
Insteadfflit  'is  used  to  produce  a  distinctive  flavor  and  is  chiefly 
applied' to  four  categories  of  products:    meat  and  meat  p^-oducts;  fish 
(fresh,  salted  or  f rzoen) ;  poultry;  and  cheese.    The  major  emphasis  in 
the  United  States  and  Europe  has  been  on  smoking  methods  using  large 
kilns  through  which  fish  pr  sausage  can  be  moved  by  conveyors.  This 
method  uses  fresh  or  frozen  raw  material  and  smokes  it  at  a  temperature 
of  80  to  70®  C.  for  four  or  five  hours.    The-  final  moisture  content  of 
the  product  is  from  60  to  7Cl-percent,  and  the  flesh  is  juicy  and  tender. 

Smoked  meat  keeps  for  a  considerable  time  and  has  a  pleasant  taste, 
color,  and  texture.    As .previously  mentioned,  the  lowered  moisture  con- 
tent of  the  meat  after  smoking  contributes  to  preservation,  as  do  the 
smoke  ingreai^nts,  which  act  against  bacteria  and  fat  oxidation.  In 
today's  ttodem,  meat  packing  plants,  ^^fjklng  is  scientifically  controlled. 
The  meat  is  hung  on  a  rotating  shaft  am  pushed  up  and  down  to  obtain 
uniform  smoking.    Heat  is  applied  by  steam  coils.    Sawdust,  blended 
from  different  hardwoods  (usually  oak  and  hickory) ,  4-s  burned  over  a 
gas  burner.    This  smoke  is  then  drawn  into-  the  shaft  by  suction  fans. 

The  most  common  smoked  meats  include  ham,  bacon,  sausage,  and  frank- 

\ 

furters. 

Fish  is  often  both  salted  and  snoked.    Salt  (or  sometimes  a  direct 
dryer)  removes  some  of  the  fish's  water  and  this  makes  the  smoking  more 
effective.    Frozen  fish  may  also  hp  smoked  once  they  have  defrosted. 
The  leading  smoked  fish  in  the  United  States  is  salmon  and  the  second 
Xs  chTab,.a  relative  of  the  whitefish.    Ocean  herring  fs  not  smoked  in 
large  quantities  in  the  United  States,  although  it  is' the  most  important 


209 


__8inoke^cur«d— speciea^ -in  the-rest-^oi— the  war4dr    Most  freshwater  fish 
and  several  ocean  fish  are  hot-smoked;  cold-smoking  is  usually  limited 
to  the  fatty  ocean  fishes.  v 

The  smoking  of  cheese  dates  back  to  antiquity.    Italian  provolone 
and  Cheddar  cheeses  are  ex;amples  of  commcnly  smoked  cheeses.  Again, 
smoking  aids  in  the  keeping  properties.    Smoking  causes  drying  and 
imj^regnates  the  rind  with  the  antimicrobial  and  antioxidant  qualities, 


which  directly  kills^'aiisface  solds  and  other  contaminating  microorgan^ 
isms. 

Salting 

Salt  has  many  uses  in  the  food  industry.    It  ils^sed  in  blanching 
water  to  tenderize  vegetables  before  they  are  canned;  it;,  is  used  as  a 
^^soning  and  as  the  freezing  point  depressant  in  brines  for  refrigera- 
tion purposes.^   Also,  salt  has  an  antiseptic  and  preservative  role. 
Historically,  food  was  often  oversalted  .to  preserve  it  and  to  disguise 
the  spoilage.    Salting  for  home  preservation  (mainly  vegetables)  had 

I    H  tt 

a  major  revival  in  Europe  and  the  United  States  during  World  War  il. 
However,  the  present  trend  is  toward  a  ^less  salty  taste.    Meat  packers 
now  supply  milder  cures  for  ham,  bacon,  and  sausage  and  the  salted  fish 
industry  has  consistently  reduced  the  amount  of  salt  it  uses.    At  the 
moment,  refrigeration  is  replacing  salt  as  a  preservative  for-fish. 

In  butter,  cheese,  cabbage,  olives,* cucumbers,  meat,  fish,,  and 
bread,  salt  controls  the  microbial  populations.    The  amount  of  salt 
.used  determines  the  type  of  fermentation,  the  organism  that  will  grow, 
when  the  fermentation  will  stop,  and  whether  the  grpwth  of ^certain 
imdesirable  organisms  will  be  inhibited »  , 
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In  plciaing^anci  dry^Ying  meats,  various  mixtures  of~salt,  sugar, 

and  sodium  nitrate  arfe  used.    Hams  are  either  soaked  in  the  "pickling" 
« 

solution  or  receive  it  in  an  artery  injection.    The  final  salt  content 
of  hams  varies  from  3  to  6  percent.    Corned  beef  that  has  been  salt- 
cured  U8uall5rhas  a  6.25  percent  salt  content;  bacon  has  2.25%,  and 
frankfurters,  2  to  4  percent.    Another  way  of  treating  meat  and  fish 
with  salt  is  ^^rst  to  salt  the  product,  then  press  and  dry  it.  With 
modern  cold  storage,  the  primary  objective  of  curing  is  to  secure  good 
color  and  flavor.  ^ 

The  slow  fermentation  of  cheese  would  not  be  possible  without 
sal^t  to  check  the  growth  of  microorganisms,  except  those  responsible 
for  flavor  and  the  breakdown  of  fats  and  proteins.     Salt  is  mixed  with 
the  curd  of  the  cheese  for  flavor.    It  also  aids* in  hardening,  shrink- 
ing, and  whey  removing,  which  produces  a  desirable  texture.  'Also,  salt 
is  still  used -in  butter,  although  the  main  function  is  as  a  seasoning 
rather  tiian  an  antimicrobial  agent.    In  baking,  salt  is  employed  for 
both  its  seasoning  properties  and  its  ability  to  control  fermentation. 
It  retards  and  regulates  alcoholic  fermentation  in  bread  to  achieve  a 
finer  quality  product.    Too  little  salt  will  result  in  bread  with  a 
poor  texture  and  flat  taste. 

In  the  future,  salt,  will  continue  to  be  used  for  seasonings  and 
for  fermentation  control.    However,  much  of  its  use  as  a  preservative 
will  be  shifted  to  refrigeration. 

Sugars  »  * 

Sugars  are  used  in  the  manufacturing  of  jellies  ,^  jams  ^  preserves , 
marmalades,  molasses,  honey,  maple  syrup,  fruit  syrups,  liquid  sugar. 
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-.condensed  milk,  sweet  pickles,  candy,  grape  juice  concentrate  and  other 
items*    Sugar  preservation  is  accomplished  by  concentration.  Either 
water  is  removed  by  evaporation,  as  in  the  cases  of  juice  concentrates 
and  purees,  or  by  the  addition  of  sugar,  in  the  cases ^ of  jelly,  jam, 
preserves,  etc*    Sugar  aids  in  the  preservation  when  It  reaches  a 
concentration  of  40  percent  or  more*    The  high  osmptic  pressure  of 
sugar  create8_ conditions  that  are  unfavorable  to  the  growth  and  repro- 
'duction  of  most  species  of  bacteria,  yeasts,  and  molds.    However,  if 
osmophilic  organisms — those  capable  of  growing  under  conditions  of  low 
water  content  and  high  dry  matter — are  present,  spoilage  may  still 
occur*    Generally,  yeasts  and  molds  are  more  tolerant  of  high  sugar 
conditions  than  bacteria* 

Sugar  as  a  preservative  is  used  mainly  with  fruits,  particularly 
soft  fruits*    Apples,  crabapples,  apricots,  plums,  most  edible  berries, 
peaches,  pears,  nectarines,  quinces,  red  and  black  currants,  grapes, 
grapefruits,  oranges,    guavas,  figs  and  pineapples  are  a  few  examples. 
Those  products  preserved  by  the  addition  of  sugar  are  very  mtfch  alike* 
^ Their  individual  characters  depend  on  the  kind  of  fruit  used,  the  way  it 
Is  prepared,  the  proportions  of  different  ingredients  in  the  mixture, 
and  the  method  of  cooking*    The  proper  amounts  of  fruit,  pectin,  acid, 
sugar  and  calcium  salts  are  needed  to  make  a  jellied  fruit  product*  The 
fruits  themselves  supply  the  flavor  and  part  of  the  pectin,  acid,  and 
calcium  salts*    The. other  indredients  must  be  added.  (Information  on 
smoke,  salt,  and  sugar  preservation  comes  principally  from  Borgstrom,  15*) 
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Freeze  Drying:    So  Far  Only  a  Limited  Commercial  Success 

Freeze  drying  has  been  used  for  preserving  biological  specimens 
for  some  time.    In  World  War  II,  the  method  was  used  for  blood  plasma, 
and  In  1950,  the  military  first  applied  freeze  drying  to  foods.  Today, 


freeze  drying  is*  widely  used  for  drugs ,  sera  ^nd  v&ccines,  biologi^^ 
standards,  vitamins,  hormones,  and  other  pharmaceuticals;  as  well  as 
for  instant  coffee  and  tea,  fruit  juices  and  concentrates,  and  sea 
products  (Rey,  57) 

Freeze  drying,  also  called  lyophilizatioa>  is  a  two  step  operation 
in  which  material  is  first  frozen  ha2:d  to  a  low  temperature  and  then 
dried  from  the  frozen  state  by_^5>c<HMu;;ting  the  frozen  solvent.  (Rey,^  57) 

\  ^ 

In  other  words,  freeze  drying  directly\transf ers  the  water  in  4:he  ^ 
frozen  product  from  a  solid  state  to  a Vapor  state,  by-passing  the 
liquid  phase.    Usually  this  operation  is  performed  under  vacuum  for 
high  diffusion;  although  atmospheric  freeze  drying  is  also  being  researched 
(Holdsworth,  43)    The  temperature  of  the  sublimation  zone  for  a 
material  being  freeze  dried  is  held  b^^low  the  triple  point  temperature 
of  the  liquid  in  the  material.  .  Once  the  product  is  dried,  it  is  re- 
moved from  the  vacuum  chamber  to  a  low-moisture  packaging  room  where 
it  is  packaged  (often  in  nitrogen  or  under  vacuum  conditions)  in  bulk 
or  in  smaller  packages  ifeady  for  the  consumer . 

Freeze  drying  has  potential  because  it  produces  the  highest 
quality  product  obtainable  by  any  drying  method;  but 'freeze  dried  ^ 
products  are  generally  poorer  than  frozen  or  canned  foods  (Because 


229 


214 


tho  foods  are  dried,  Bird  (11)  thinks  it  is  fairer  to  compare  freeze 
dried  products  to  other  dehydrated  products,  rather  than  to  frozen  or 
canned  items.)  •  ,  ^ 

There  are  numerous  reasons  why 'freeze  dried  products  are  of 
higher  quality  than  other  dried  products.    First,  one  of  the  major 
benefits  of  freeze  drying  for  many  foodstuff s 'is  the  relatively  good 
retention  of  volatile  flavor  and  aroma.  (King,47)    However,  due  to  high 
vacuum  processing,  there  can  be  a  large  loss  itt  volatiles  during 
fr^e'zei  drying.    One  researcher  found  a  75  percent  loss  in  freeze  dried 
carraps,  compared  to  a  50-percent  loss  in  canned  carrots.  However, 
he  felt  that  freeze  ,drying  methods  could  be  found  which  would  solve 
the  problem.  (Henrick, '37)    Despite  los-ses,  other  methods  of  dehydra- 
tion are,  as  a  rule,^  inferior  to  freeze  drying  in  this  respect.  (King, 47) 

Important  reactions  that  lower  the  quality  of  food  products- are 
nonenzymatic  or  Maillard  browning  reactions.  deterioration  produces 

color  change  (usually  to  brown)  in  the  product,  off-flavoM,  and  in 
some  cases,  the  loss  of  nutritional  value,  since  lysine  and  ascorbic 
acid,  for  examples,  participate  in  these  reactions.    The  reactions  are 
kept  to  a  minimum  during  freeze  drying  for  several  reasons.  First, 
in  freeze  drying  where  the  dehydration  process  is  carried  out  at  low 
temperatures,  the  amount  of  degradation  for  a  given  amount  of  water 
removal  should  be  less  than  in  a  product  dried  at  a  higher  temperature. 
In  addition  to  the  low  temperatures  used,  one  of  the  greatest  benefits 
of  freeze  drying  is  that  it  avoids  browning  those  substances  which 
show  a  peak  browning  rate  at  intermediate  moisture  levels  due  to 
relatively  rapid  transition  from  a  fully  hydrated  condition  to  a  low 
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moisture  condftion  as  the"tce"  front  passes'^any  pattlrcular  potnt  within 
the  substances  being  dried.  (King,  47)    Also,  loWer  moisture  corttents 
^       usually  retard  browning.    Freeze  dried  foods  are  dehydrated  to  water 

contents  below  2  percent  then  packaged  in  impermeable  cijjp^^ainers.  This 
reduces  the  likelihood  of  significant  deterioration  in  the  product. 
(Greig,33) 

One  of  the  foremost  advantages  of  freeze  drying  particulate 
foodstuffs  is  that  the  ice  structure  minimizes  shrinkage,  thus  creating 
a  porosity  which  eases  vapor  escape  and  enables  rapid  and  nearly  com- 
plete rehydration  when  water  is  added  to  the  substance  at  a  later  time. 

unfortunately,  freeze  drying,  al^though  it  has  produced  high 
quality  products,  also^  has  its  problems.    First,  it  is  expensive. 
(See  Table  3.)    Freeze  drying  costs  anywhere  from  two  to  ten  times 
the  amount  of  other  drying  methods.    However,  if  the  freeze  dried 
product  is  greatly  superior  to  products  dried  by  other  methods,  the 
consumer  may  accept  the  higher  price,  as  he  did  in  the  case  of  freeze 

dried  coffee.  (Karel,  44) 

) 

'  ^  But  the  cost  of  operation  is  not  the  only  problem  plaguing  the 

freeze  drying  industry.    I^pid,  of  .fat,  oxidation  is  another  major 
problem.    It  is  a  deteriorative  reaction  which  is  particularly 
common  in  freeze  dried  foods  because  of  their  very  large  internal 
surface  areas.    The  reaction  is  one  between  oxygen  and  lipid  substances 
present  in  the  freeze  dried  foodstuff.    This  reaction  often  produces  a 
product  with  an  off-flavor  or  rancid  tastes.    Therefore  It  is  extremely 
ne^ssary  to  remove  oxygen  completely  prior  to  packaging  many  foodstuffs, 
as  well  as  to  use  oxygen- impermeable  packaging  materials.  (King,  47) 
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Table  3 

Cost  of  Various  Drying  Operations 


Source 
Approx.  Cost  (?/lb 


Source  2 


Total  Drying  Cost 
C/lb  dry  solids 


Air  ^ 

2 

Drum  1^ 

0.9-1.0 

2 

Spray 

>  0.7-1.5 

4 

Foam-mat 

2.3-3.0 

6 

Vacuum-puff 

3.0-4.0 

8 

Freeze  drying 

5.0-10.0 

15 

All  these  factors  increase  the  cost  of  production.    The  use  of  hydrb- 
gen.  and  palladium  catalysts  as  oxygen  scavengers  has  been  proposed," 
but  the  expense  and  complexity  of  such  an  approach  are  discouraging. 
(Bishov  £t  al . ,  14)    Also,  the  often  fragile  product  must  be  protected 
against  attrition.    If  mechanical  protection  is  not  afforded  to  freeze- 
dried  particulate  matter  during  handling  and  distributing,  the  product 
may  be  reduced  to  crumbs.    Usually  the  protection  comes  from  the 
packaging  material. 

The  final  problem  involves  texture  changes  following  processing. 
Texture  deterioration  is  one  6%  the  major  defects  in  freeze-dried 
materials.    Associated  with  this  defect  is  decreased  water-holding 
capacity,  which  results  .in  loss  of  ^^juiciness. "    Therefore  the  pro- 
duct has^  a  tough  and  "woody"  texture.     (Greig,  33)    An  increased 


aggregation  of  cfa  .ulose  cauSfes  these  changes  in  fruits  and  vegetables, 
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ais  an  increased  aggregation  of  proteins  causes  similar  changes  in  foods 
.  derived  from  the  musicle  tissue  of  animals  (Grjeig,  33)    This  problem  has 
^  been  partially  solved  for  meats  by  adding  proteolytic  enzymes  to  the 
rehydration  water.    However,  tenderization  is  not  always  even.  Some- 
times the  meat  remains  too  tough  and  other  times  it  becomes  too  soft, 
(Bishov  et  al.,  14) 

A^^ser^s  of  palatab^lity  tests  were  made  by  the  United  States 
Department  of  Agricjxlttture  in  the  early  1960 's.    They  •coiiq)ared  freeze 
dried  products  with  coiq)arable  canned  or  frozen  products  on  the  retail 
market.    The  results  showed  that  the  Comparison  meats  were  generally 

IS 

superior  to  those  that  were  freeze  dried.    The  biggest  weakness  with  the 

freeze  dried  products  was  in  flavor,  followed  by  inferior  appearance 

and  lack  of  tenderness.    Many  freeze  dried  foods  were  considered  tough, 

and  probably  some  of  this  resulted  from  inqomplete  rehydration.    Ten  of 

the  twenty  meats  tested  were  comparable' in  palatability  with  their 
♦  • 
wnterpart  products;  two  freeze  dried  soups*  were  superior,  the  other 

jei^tT>roducta.i^[ere  inferior.    None  of  the  freeze  jiried  meats  rated 

an  "unaccgptable"  score,  although  some  received  low  ratings.    But  they 

may  sftill  have  good  coBiaercial  possibilities  for  uses  in  which  they 

^Ijfoul^Kbe  mixed  with  other  ingredients^that  may  cover  up  lack  of  flavor 

r  ^ 

or  off -flavor.  (Bird,  13) 

,  .   Th0  major  barriers,  then,  to  large-^cale  ^plications  of  freeze 
drying  have  been  the  cost,  the  she If -life  of  foods  that  are*  susceptible 

A. 

to  oxidation,  and  the  lo^s'of  juiciness  in  fottd  derived  ifr^n^^animal 
tissue,  (Kio'el,  44)      ■  ' 
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Microwaves  and ^Freeze  Drying  ^ 

^Coii5)aratively  r^id  rates  of  freeze  drying  woulB  be  possible  if 
heat  could  somehow  be  supplied  to  the. sublimation  front  fast  enough  to 
maintain  the  maximua  allowable  temperature^wliile  a  very  low  pressure  is 
maintained  in  the  drying  chamber.    Microwave  heating  offers  the  possi- 
bility of  delivering  the  sublimation  heat  directly  to  the  sublimation 
zone,  thereby  eliteinating  the  problems  of  conducting  heat  from  the 
surface  of  the  material  being  dried.    Because  microwave  energy  quickly 
dissipates,  it  generates  heat  in  a  region  of  a  high  loss  factor.  Water 
has  a  nuch  higher  loss  factor  than  the  values  for ^ dried  foods.  If 
microwave  energy  could  be  dissipated  rapidly  enough  in  the  frozen  core 
of  a  food  undergoing  freeze  drying,  it  might  be  possible  to  achieve  the 
ideal  combination  of  a  very  high  internal- mass  transfer  coefficient 
from  low  pressure  and  a  maximum  allowable  water  vapor  partial  pressure 
difference  driving  force,  corresponding  to  the  maximum  allowable  temperai- 
ture  of  the  sublimation  front.  (Ki^,  47)    Despite  the  potential,  so 
far  microwave  energy  has  not  been  successful  for  use  in  freeze  drying 
for  several  reasons.    First,  energy  in  the  form  of  microwaves  is  very 
expensive.    Second,  there  is  the  problem  of  glow  discharge  because  of 

the  ionization  of  gases  in  thij  chamber.    Third,  microwave  freeze  drying 

f 

is  very  difficult  to  control.    Localized  melting  produces  a  rapid  chain 

reaction  that* results  in  "runaway"  overheating.    Finally,  economical 

i 

micyrowave  equipment  suitable,  for  freeze  drying  on  a  large  continuous 
scale' is  not  yet  nade  available.    In  view  of  all 'these  limitations, 
microwave  freeze  drying  is  at  present  only  a  possibility  of  the  future. 
(Karel,  44) 
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Freeze  I^ing  Mineral  Solvents 

Up  to  this  point,  the  discussion  has  centered  on  freeze  drying 
aqueous  solutions,  but  it  should  be  mentioned  that  the  use  of  CO^  as  a 
mineral  solvent  has  been  examined  by  the  Nestle  Coiopany.    Nestles  has 
designed  and  built  several  installations  for  experimenting  with  the 
method— the  latest  of  which  is  of  industrial  size.    Several  patents 
have  been  issued  to  Nestle  that "include  the  following  two  operations: 
extraction  of  coffee  and  tea  aromas  by  liquid  CO^  at  +20  C,  stripping 
of  coffee  and  tea  aromas  by  hot        gas  followed  by  condensation  of 
the  gas,  and  concentration  of  the  axomatic  solution.    Nestle  feels  that 
the  use  of  carbon  dioxide  as  a  solvent  in  the  food  industry  is  just 
beginning,  and  they  are  fairly  confident  that  it  will  find  numerous  and 
important  applications,  (Rey,  57) 

re  Status  of  Industrial  Application 

^         In  the  early  sixties,  a  great  deal  of  money  was  spent  on  freeze 

drying  systems  by  much  of  the  food  industry.    Most  of  the  experiences 
were* unsatisfactory  at  best:    the  product  and  process  failed  to  live  up 
to  expectations.    As  a  result,  many  potential  manufacturers  became 
totally  disenchanted  with  freeze  drying.  (Longmore,  SO)    Since  then, 
however,  the  industry  has  learned  more  about  the  method  and  now  a 
better  and  more  uniform  product  is  possible.    The  recent  and  rapid 
success  of  freeze  dried  coffee  attests  strongly  to  the  fact  that  freeze 
drying  has  indeed  surrived  as  a  reliable  process,  yielding  to  a  high 
quality  dehydrated  product  which  is  attractive  to  the  consumer.  (King,  47) 
In  fact,  freeze-dried  coffee  accounted  for  20  percent* of  the  total 
instant  coffee  sales  in  *e  United  States  in  1969  and  28  percent  in  1970.  - 
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It  has  been  suggested  thiat  traditionally  spray-dried  instant  coffee 

will  be  entirely  replaced  by  that  of ,  freeze  dried  and  agglomerated  instant 

coffees.  (Karel,  44) 

^plication  of  freeze  drying  to  other  products  has  been  relatively 
slow,  with  a  feW  exceptions.    Eggs  are*being  freeze  dried  oh  a  large 
scale  by  Affined  Foods  in  Great  Britain.    This  product  has  been  competi- 
tive with  frozen  and  spray-dried  eggs  for  bakery  use.    In  other  plants 
in  Europe, -fruits  and  vegetables  are  being  freeze  dried  for  baby  foods 
and  soups.    Some  dairy  products  are  also  being  freeze  dried.  (Spicer/  61)  . 
In  Europe  and  Latin  America,  new  plants  are  on  stream  for  production  of 
orange  juice,  as  well  as  coffee. 

In  the  United  States,  besides  the  expanding  freeze  dried*  coffee 
markets,  most 'freeze  drying  activity  seemed  to  be  aimed  at.  the  institu- 
tional market  and  the  governmental  agencies,  including  the  military. 
A  spectacular  development  in  terms  of  publicity  has 'been  the  use  of 
freeze  dried  items  in  space  diets.    The  majority  of  entrees  used  on 
the  ^ollo  flights  were  freeze  dried.    The  menu  for  the  Skylab  Space 
Research  Program  uses  sixty-eight  foods,  twenty-two  of  which  are 
freeze. dried.  (Karel,  44).    The  freeze  drying  industry  of  today  owes 
a  great  debt  to  the  Engineering  Command  of  the  Armed  Forces  for  both 
its  initial  ipd  continuing  development  and  testing  programs.  Aside 
from  developing  freeze  dried  foods  for  space  rations,  they  also  use 
'freeze  dried  items  for  emergency  rations,  combat  foods,  and,  oQcasional- 
ly,.  as  regular  mess  items.    Because  these  items  are  light  and  require 
no  refrigeration,  the  Armed  Forces  buy  them  in  large  quantities  for 
the  special  uses  already  mentioned,  (Bird,  12)  j 


221  , 


Another  small,  but  growing  use  for  freeze  dri^d  foods  is  as 
V^backpack"  rations  for  hikers,  aountain* climbers,  and  other  civiJjgjptn 
consiamers  desiring  the  "instant  reconstitution"  and  stability  of 
freeze  dried  foods.  ^At  least  six  coiq>ai^ies  are  producing  these  special- 
use  foods  which  include  various  meat  and  fish  items  (beef,  chicken, 
turkey,  pork,  tuna),  a  variety  of  salads,  vegetables  (including  beans, 
com,  and  mushrooms),  soups,  and  fruits. ''(Kar el, 44)    Some  dry  soups 
and  prepared  dishes  Jiave  been  produced  on  an  industrial  scale  since 
1959,  with  cooked  chicken  meat  being  the  l^argest  single  meat  item 
freeze  dried.    (Bishov  et  al^. ,  14) 

Probably  the  re-manufacturing  market  is  the  most  like^ly  outlet* 

for  freeze  dried  items  for  the  next  few  ye^ars.    In  1965,  it  absorbed 

more  freeze  dried  foods  than  any  other  outlet.    Most  freeze  dried  foods 

going  tht^ugh  this  intermediate  stage  market  will  be  blended «with  non- 

freeze  dried  items  to. make  5oiq>s,  stews,  puddings,  prepared  meals, 

dfesserts,  cereals,  ancl  may  other  products.  (Bi^d,  12) 

»  • 

9 

Still  in  the -experimental  stages  are  the  following  products:  egg 
albumen,  which  is  being, freeze  dried  in  an  atmospheric  fluidized  bed 
(Maleck  et  al.,54);  tropi^l  fruit  juices  (guava,  mango,  passion  fruit, 
and  pineapple) ,  Which*  areT)eing  vacimm-puff  fireeze  dried  •(Moy^  55); 
orange  and  guava  juices,  which  are  being  conventionally  freeze  dried 
(t^ox  arid  Camero,^29}; ,  and  freeze  dried  meat  which  will  be  added  to 
fermented  dry  sausage  (Lu  and  Townsend,  51).    All  of  these  products 
have  been  succes^ftH^ly  produced  in  a  lab,  and  more  research  is  underway. 

«  « 

Conclusion 

Thus  far  coffee  is  the  only  ^eeze  dried  item  that  has  had 
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commercial  success,  although  other  freeze  dried  products  appear  on  the 
market  from  time  to  time.    The  widespread  use  of  freeze  dried  items 
other  than  coffee  has 'Vet  to  be  realized.    Still,  freeze  dried  products 
are  considered  high  quality  foods.    Because  they  are  processed  under 
mild  conditions^  they  retain  the  aroma,  and  they  do  not  shrink  like 
other  products  that  are  concentrated  or  processed  by  the  diffusion  of 
soluble  components,  (Holdswprth,  43)    In  spite  of  these  characteristics 
the  problem  of  marntai'ning  a  uniform  and  reliable  high-quality  product 
in  freeze  drying  is  ah  important  challenge  which  has  not  yet  been  met 
in  a  wholly  satisfactory  fashion.    Researchers  are  still  working  on  how 
to  avoid  uneven  4rying,  how  to  have  as  high  rate  of  freeze  drying  as 
possible  without  product  spoilage,  and  how  to  recognize  promptly  the 
'  endpoint  of  drying,  (King,  47) 
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Irradiation  as  a  Food  Preservation  Method 

Introduction 

Irradiation,  the  processing  of  foods  by  radiation,  is  good  for 
preserving  foods  such  as  oranges,  strawberries,  iish,  potatoes,  and 
other  vegetables  that, are  high  in  moisture  content  and  very  susceptible 
to  fapid  bacterial. decomposition.  (Bernarde,  8)    When  radiation  speeds 
through  food,  it  ionizes  some  of  the  atoms  in  its  path  and  alters  some 
of  the  vital  macromalecules  in  the  food  system.    This  destroys  bacteria 
and  other  microorganisms,  but  the  food  itself  suffers  no  harmful 
effects.    Although  some  vitamins  are  lost  at  higher  radiation  doses, 
the  food  is  not  made  radioactive,  and  with  low  doses  of  radiation  there 
is  less  loss  of  vitamins  than  in  canning,  freezing,  or  drying.  (Urrows, 
65)    Radiation  has  ^Iso  been  used  in  food  systems  to  destroy  insects 
and  parasites,  to  cblay  spoilage  due  to  senescence  in  fruits  and 
vegeta1)les,  to  delay  ripening  In  green  bananas,  and  to  inhifit 
sprouting  in  potatoes. 

Radition  from  cobalt  60  or  cesium  137  is  usually  applied  in  one 
of  two  dosages,  radurization  or  radappertization.    Radurization  uses 
low  dosages  of  radiation,  (between  200,000  and  500,000  rads)  which  do 
not  kill  the  bacteria,  but  rather  reduce  the  bacteria  level  so  that 
food  will  not  spoil  for  ax\  extended  peribd.    Furthermore,  it  does  not 
alter  the  taste,  odor,  or  cooking  qualities  of  the  food.    Oranges  and 
potatoes  irradl^ated  with  these^sages  were  free  from  spoilage  for  two' 
months  when  stored  at  45  F.  (Bernarde,  8) 

Radappertization,  on  the  other  hand,  uses  higher." JLevels,  usually  2 
to  4.5  millirads.    The  Armed, Forces,  who  are  interested  in  preserving 
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food  indefinitely  without  refrigeration,  are  investigating 
radappartization  as  a  method  for  preserving  combat  rations.  Their 
main  interests  are  beef,  ham,  pork,  and  chicken  that  has  already 
been  cooked  or  smoked.  (Pizer,  66)    The  Atomic  Energy  Commission, 
with  more  diverse  interests,  such  as  fruits,  vegetables,  finned  fish, 
^shellfish,  and  wheat,  is  also  investigating  the  process  which  they 
feel  will  benefit  the  civilian  consumer.    The  goal  of  both  the  Armed 
Forces  and  the  AEC  is  to  bring  the  techniques  of  irradiation  to  the 
point  of  technological  and  economical  feasibility  where  priva*te 
industry  can  apply  theni  commercially.  (Urrows,  65) 

Although  radiation-processed  foods  aren't  for  sale  in  the  United 
States  at  the* present  time,  research  and  testing  involving  thousands 
of  human  volunteers,  will  no  doubt  hasten  tl^e  acceptance  of  irradiated 
products  by  the  Food  and  Drug  administration.  (Urrows,  65)  The 
voi&nteers,  which  included  professional  tasters,  scientists, 
technicians,  representatives  of  government  and  industry,  soldiers,' 
sailors,  and  airmen,  all  agreed  that  properly  processed  irradiated' 
foods  were  acceptable  to  them.   (Pizer,  66) 

Under  the  Food,  Drug,  and  Cosmetic  Act  of  1958,  ionizing  radiation 
was  defined  as  a  food  additive.    Accordingly,  it  must  be  shown  to  be 
safe  for  its  intended  use  before  it  can  be  certified^  (Bernarde,  8) 
Extensive  testing'  has  been  undertaken  to  leartl  the  effects  of  radiation 
on  food  wholesomeness.    This  testing  program  consists  of  five  parts. 
The- first  part  is  a  two-year  animal  feeding  study  to  determine  if 
long-term  consumption  could  result  in  a  chronic  toxicity.  Secondly, 
comparative  ^tixdies  between  heat  and  radiation-processed  foods  are 
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being  conducted  to  determine  the  effect  radiation  has  on  nutrients, 
A  carcinogenicity  experimlit  is  being  performed  to  see  if  consumption 
of  radiation-*processed  food  will  produce  tumors  in  animals.  Fourthly, 
blood  and  tissue  enzyme  research  is  being  conducted  to  see  if  the 
experimental  animal *s  metabolism  is  altered.    Finally,  histopathological 
studies  are  being  made  on  post**m6rtem  tissues  of  experimental  animals 
^that  have  been  fed  irradiated  food  for  a  long  period  of  time.  (Urrows, 
65)    If  a  radiation-processed  food  passes  all  these  tests,  then  the 
FDA  will  be  petitioned  to  certify  it.    If  the  product  is  a  meat 
product,  both  the  FDA  and  the  Meat  Inspection  Division  of  USDA  must 
approve  it.  (Urrows,  65). 

In  1966,  the  FI^  cautiously  certified  irradiated  canned  bacon, 
white  potatoes,  wheat,  and  wheat  flour  as  safe  for  human  consumption; 
However,  in  1^68,  they  rescinded  certification  for  bacon  to  await 
results  of  new  feeding  te9ts*    White  potatoes  are  still  irradiated  to 
inhibit  sprouting.    Wheat  and  wheat  products  are  irradiated  to  eliminate 
insects  and  their  eggs.    At  the  present  time  these  are  the  only 
instances  in  which  the  FDA  permits  food  irradiation.    But  the  USSR, 
which  is  usually  very  conservative  in  its  app^roval  of  food  additives, 
allows  unrestricted  use  of  irradiated  fresh  fruit  and  vegetables,'^ 
dried  fruit,  grain,  and  potatoes.    The  Atomic  Energy  Authority  of  the 
United  Kingdom  reported  in  March,  1970,  that  the  Au^ority^had 
developed  techi;iiques  for  bombarding  fish  and  that  it  jhad  imported 
frozen  meat  pet  foods  with  controlled  doees  of  cobalt  rays.  ^  Such 
irradiated  foods  had  been  fed  to  animals  for  six  years  with  no  ill 
effects  (Bernard;;^,  8)    Israel  allows  the  sale  of  irradiated  potatoes 
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and  onions;  the  Dutch  allow  irradiated  mushtooms.    In  1970,  over  50 

nations  had  scientific  and  technical  staffs  hard  at  work  developing 
radiation  preservation^ methods  for  foods.  (Pizer,  66)  / 

The  organoleptic  problems — alterations  in  color,  taste,  and  odor — 
which  plagued  early  'radiation  processing  attempts  have  been  solved, 
for  the  most  part,  by  recent  research.^  (Urrows,  65)    Meats,  especially, 
suffered  alteration  in  odor,  flavor,  texture  and  color.  Research 
found  that  these  are  eliminated  or  subst:;^ntially  reduced  by 
irradiating  at  very  low  temperatures,  by  applying  absorbents  as  odor 
scavengers,  by  usin§  spices  and  condiments  skillfully,  and , by 
adopting  appropriate  cooking  practices.    For  example,  if  meat  is 
irradiated  at  -32  to  -78  F,  off-flavors  are  markedly  reduced.  Further, 
chicken  that  has  been  precooked  and  then  irradiated  at  -78  F  has  little 
.If  any  detectable  irradiated  flavor.    Off-flavors  and  odors  of 
irradiated  beef  have  also  been  virtually  eliminated. 

Research  is  still  continuing  into  ways  to  combine  irradiation  with 
other  methods,  like  Beat,  to  produce  an  acceptable  product.    One.  such 
study  with  shrimp  reported  that  "preservation  processes  based  on 
combination  of  heat  treatment  and  low-dose  irradiation  result ^in  shelf- 
stable  products  for  inland  consumption  which  can^  be  transported  over 
long  distances  without  refrigeration...    The  heat-radiation  combination 
process  with  its  lik^liness  to  aseptic  canning  used  for  liquids  and 
semisolids  adds  a  new  dimension  to  the  preservatibn'of  fresh  foods." 
(Savagnon  et  al. ,  67)    Another  group  of  authors  rfecommends  the 
c^binatlon  of  dehydration  and  irradiation  for  shrimp  and  other  foods. 
However,  optimum  conditions  nee^  to  be  established  for  each  individual 
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process.     (Gore  et  al* ,  68) 

Researchers  also  find  that  irradiation  increases  the  rate  of 
freeze  drying,  although  not  sufficiently  to  warrant  its  use  in 
commercial  freeze  drying  unless  very  thick  samples  are  used.  (Hatcher 
►    and  Sunderland,  69) 

In  conclusion,  to  be  commercially  successful,  a  radiation 
preservation  method  ultimately  must  produce  products  which  are  not 
only  wholesome  and  .acceptable  but  ones  which  can  compete  with  other 
foods. 

writer  for  the  AEC  suggests  that  by  1980  a  number  of  irradiated 
foods  will  appear  on  the  supermarket -shelf .    Although  he  doesn't  feel 
that  irradiation  will  dominate  the  food  industry,  he  does  think  that  it 
will  become  the  preferred  way  to  pifeserve  a  nmnber  of  foods  because  it 
will  offer  advantages  that  other  methods  to  not  have.    Fish,  because 
it  is  highly  perishable,  could  benefit  from  low-dose  radiation. 
Radiation-pfs^Burization  of  shucked  sof t--shelled  clams,  haddock, 
flounder,  crabs,  and  shrimp  is  feasible  and  would  be  advantageous  to 
,  both  industry  and  consumer,  since  it  would  lengthen  refrigeration 
storage  tim^  and  broaden  the  market  for  unfrozen  fish.    The  housewife 
would  no  longer  have  to  prepare  the  fresh  fish  she  bought  at  the  store 
that  day  for  the  same  day's  dinner.    Radiation-pasteurization  also 
promises  to  keep  fruit,  especially  pranges,  cherries,  aiid  peaches, 
edible  longer.     CUrrows,  65)  . 

Although  reappertization  will  probably  not  be  applied  immediately 
to  commercial  foods  that  spoil  easily  and ^are  shipped  in-large 
quantities,  it  does  have  potential  for  special  military  projects  and 
institutional  use.(Pizer,  66) 

Er|c  2,43  • 


228 

Protein  Supplements 

A  recent  report  of  /the  USDA  has  indicated  that  contrary  to 
previous  speculation,  food  shortages  by  1980  are  not  expected  since 
new  materials  and  techniques  are  constantly  being  developed  to 
increase  our  food  supply.    Improvement  in  production,  processing, 
and  marketing  have  supplied. the  U.S.  food  needs  to  date,  but  we  have' 
increasingly  turned  to  substitute  products.    The  search  for 
substitutes  is  expanding  as  knowledge  of  new  breeds  of  plants  and 
animals  and  different  processing  techniques  increases.    Raw  materials 
now  also  come  from  nonagricultural  sources,  such  as  coal  or  petroleum^, 
as  well  as  ftom  plants  and  animals.    These  substitutes 'are  being 
developed  due  to  pressure  for  lower  cost,  greater  utility,  and 
convenience. (Gallimore,  70) 

V  Total  sales  of  fabricated  food  products  were  almost  $13  billion 
in  1972  and  are  expected  to  exceed  $23  billion  (or  7.8  percent  of  all 
food  sales)  by  1980.    In  this  eight-year  period,  meat  shortages  and 
rising  prices  will  accelerate  interes-t  in  vegetable  protein  products' 
as  substitutes  for  meat.    Sale  of  these  substitutes  are  expected  in 
the  words  of  Trauverman\72)  "to  explode  to  $1  1/2  billion  by,  1980." 
(See  Table  4.)  ^ 

The  purpose  of  this  section  is  to  give  an  up-to-date  description 
of  the  technology  concerned  with  producing  new  sources  of  protein. 
Because  this  subject  is  so  vast,  references  to  reviews  will  be  given 
for  those  who  wish  to  read  further.    The  protein  sources  that  Will  be 
dealt  with  include  soybeans,  other  plants,  single  cell  protein,  fish 
protein  concentrate,  and  whey  proteins. 
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Vegetable^  Proteins 

Until  the  early  seventies,  the  meat  market  was  not  threatened  by 
substitutes  because  of  strong  consumer  loyalty  and  taste  preference^. 
How,  however,  the  technology  of  fabricating  foods  from  vegetable 
proteins  has  improved  so  much  that  substituteJ|^f or  meat  command 
attention.    Also,  the  adverse  publicity  concerning  the  use  of  animal 
fat  in  the  diet  has  caused  more  people  t;o  consider  plant  sources. 
Finally  the  Ipwer  cost,  of  vegetable  proteins  makes  them  attractive  for 
programs  designed  to  upgrade  the  diets  of  low-income  people  in  the  U.S. 
and  abroad.    Vegetable  proteins  are  prepared  for  two ^general,  purposes : 
(1)  as  partial  or  complete  substitutes  for  meat  in  a  processed  item 
or  (2)  as  meat  analogs  that  resemble  meats  in  texture,  color,  and 
flavor . 

Protein  ingredients  are  sometimes  added  to 'processed  food  products 
primarily  to  improve  their  physical  properties,  rather  than  their 
nutritional  properties.    Soy,  for  example,  is  added  to  baked  goods  to 
retain  water,  to  whipped  dairy  products  to  stabilize  the  product,  and 
to  non-fat  dry  milk  for  specif :^c  functional  characteristics.  Various 
vegetable  protein  ingredients  are  used  in  processed ^eats  to  bind 
particles  together  and  to  retain  natural  juices.    When  a  processor  has 
a  choice  of  proteins  with  functionally  similar  characteristics.;  cqst 
is  usually  the  determining  factor.    Two  prospective  changes  in  the 
^^^1970^8  are  (1)  a  larger  proportion  of  protein  will  be  produced  tor 
human  consumption  from  plant  sources,  such  as  oilseeds,  legumes,  and 
grains;  and  (2)  more  proteins ^will  be  consumed  as  ingredients  in 
.-v^abricated  foods ♦  (Gallimore,  70) 
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Soy*    A  bushel  basket  of  soy  beans  contains  11  pounds  of  soy  oil 

and  47  pounds  of  44  percent  protein  meal.    The  defatted  soy  protein  is 

supplied  in  four  major  types,  flour  and  grits,  concentrates,  isolates, 

and  textured  items.    All  come  from  clean,  dehulled  soybeans,  but  they 

differ  in  p^tein  content,  physical  and  chemical  properties,  food 

application,  and  price.     (See  Table  5.)    Flour  and  grits  are  the^ 

simplest  forms  and  "the  lowest  in  protein.    They  are  used  for-  baked 

goods  and  canned  meats,  for  example.    Concentrates  are  from  60  to  70 

percent  crude  protein  and  isolates  are  from  90  to  97  percent  crude 

protein.    These  two  are  higher  priced  than  flour  and  gritd  due  to  the 

additional  processing  costs  and  lower  yields  on  the  finished  products. 

Textured  products  a-re  made  from  all  three  and  are  the  most  expensive. 

In  19/70,  17  firms  were  producing  soy  proteins  for  human  consumption. 

Meat  analogs  have  been  marketed  tov  some  time,<  primarily  for  those 

who  cannot  or  prefer  not  to  eat  meat.    Recently,  more  firms  are 

expanding  and  promoting  thed'e  analogs, .  some  of  which  are  priced 

competitively  with  meat  in  a  cost  per  portion  served  after  cooking, 

Ik 

making  them  important  in  institutional  food  servifce. 

The  textured  protein  products  are  formed  by  two  main  processes — 
extrusion  and  spinning.    The  thermoplastic  extrusion  process  uses  a 
50  percent  protein  content  soy  flour  as  the  starting  material.  The 
flour  is  cooked  and  then  extruded  through  a  die  which  controls  its 
size  and  shape.    Dry,  the  textured  material  costs  27  to  45^  pet  pound, 
but  after  hydration  this  becomes  9  to  15p  per  pound  meat  replacement.' 
In  the  spinning  process,  .isolated  soy  prptein  is  dissolved  in  an 
alkaline  medium  and  passed  through *a  spinneret  to  form  fibers^ which ^ 
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are  then  coagulated  In  an  acidic  bath.    The  coagulated  fibers  are  then 
stretcdigd  by  aperies  of  rollers  revolving  at  increasdLng  speeds ♦  The 
bimdljes  of  fibers  are  held  together  with  edible  binders  and  treated 
with  other ' ingredients  such  as  colors,  flavors,  seasonings,  and 
suppl^entary  nutrients  to  produce  Slices,  cubes ^  bits  or  granules 
which  may  simulate  beef,  bacon,  ham,  chicken^s^^ther  meats,  The^ 
price  of  thesfe  products  per  po^ind  ranges  from  50*  to  80c  on  approximately 
a  60-percent  moisture  basis.     (Horan  and.Burket,  73) 

As  of  1971,  products  made  by. the  spinning  process  are  finding 


greater  acc^tptance  as  meat  replacements,  whereas  the  thermoplastic 
extruded  products  are  mos  t\y  used  in  combination  with  meat.  (Horan 
and  Burket,  73)  ^ 

,     Other. plant  proteins.    Soy,  although  the  most  popular  p^it'^ 
protein,  is  not  the  only  one  on^  thei  market*    Cottonseed  proton  has 
recently  become  commercially  available  as  a  65-percent  protein  flour, 
and  isolates  of  this  protein  should  be  on  sale  in  the  near  future^. 
Peanut  flour,  with  about  57-percent  protein,  could  be  another  source 
of  high  quality  protein  concentrate,  and  successful  oat  avk  cornr 
protein  concentrates  have  been  made  by  U.S.D.A.  researchers,  * 
Concentrates  from  sunflower  seeds,  coconuts,  and  fopjeseejd  have  also 
been  successfully  plroduced  by  scientists  in  other  parts  of  the  world. 

One  ex£(mple  of  a  low-cost,  hi^h-protein^  grain-bas^  food 
product  to  be  used  for  mass  consumption  in  both  developed  and  developing 
countries  is  Golden  Elbow  Macaroni.    Made  of  com,  wheat,  and  soy 
flours,  it  has  been  approved  as  a  Sd^ercent  replacement  for  meat  or 
meat  altetnates  in  a  Class  A  Lunch.    A  typical '^serving  of  one  ounce  of 
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ground  beef  and  one  cup  of  cooked  golden  elbows  costs  8<?  while  2  oynces 

»  • 
of  ground  beef  and  one  cup  of  regular  m^icaronl  costs  14$  and  is  not  as 

nutritious.    This  illustrates  what  can  be  gained  by  using  cereal  grains 

as  a  base  for  acceptable,  high-protein  food  products  with  reasonable 

low  COStt 

* 

The  Future  of  Textured  Plant  Proteins 

In  1972,  a  U-.S.D.A.  publication  noted  that  labeling  regulations, 
standards  of  identity,  and  tastes  are  factors  that  might  limit  meat 

analog  expansion  in  the  next  five  to  ten  years.     (Oftll jmnre,  70)^  

Despite  these  obstacles,  as  protein  supply  dwindles  relative  to 
population,  the  use  of  textured  protein,  products  is  expected, to 
increase  in  order  to  augment,  supplement,  and  extend  our  existing 
protein  sources.    A  Cornell  Study  forecasted  that  meat  extenders  and 
analogs  from  formulated  protein  sources  may  reach  10  percent  of  all 
domestic  meat  consumption  by  1985,  certainly  by  2000.    This  growth 
would  incr^ease  protein  ingredients  used  in  the  meat  industry  from  145 
million  pounds  per  year  to  2.45  billion  pounds  per  year  by  1985~an 
'   annual  growth  rate  of  19.3  percent.    The  food  industry  believes  that 
vegetable  proteins — and  textured  vegetable  proteins  in  particular — 
will  enjoy  a  healthy  portion  of  this  market.     (Lockmiller,  ^5) 

Although  work  is  continuing  to  improve  the  flavor  and  texture  of 
^vegetable  proteins,  they  already  have  certain  advantages  because  they 
are*noncellular.    For  example,  they  can  be  frozen  and  thawed  many^ 
times  with  little  change  in  texture,  flavor,  or  appearance,  and  they 
may.be  cooked  without  breaking  down  readily.    Also,  they  have  a  storage 
life  of^  about  twic^'  their  'natural  'meat  counterpart  because  they  are 
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manufactured  sterilely  and  contain  no  enzymes  which  woxild  cause 
deterioration.    (Robinson,  76)  ) 

Institutions,  including  hospitals,  schools,  and  organizations  that 
must  produce  nutritious  meals  under  budget  restraints,  will  probably 
provide  the  first  major  market  for  extender-type  soy 'proteins. 
Controlled  ttk^apeutic  diets  could  use  these  foods,  which  also  provide 
a  means  of  nutritionally  standardizing  experimental  diets  for  research. 
Usually,  extender  foods  must  be  fortified  with  vitamins  found  in  the 
natural  products  that  they  simulate.    Other  nutrients  can  be  added  so 
that  the  final  product  can  be"  even  superior  to  the  natural  product. 
Meat  analogs  which  contain  less  fat  than  most  animal  products,  are  also 
good  for  those  on  fat  restricted  diets.     (Robinson,  76) 

The  greatest  hinderance  to  the  acceptance  of  textured  plant  protein 

is  lack  of  education*    Any  product  suspected  of  being  a  substitute 

product  must  offer  a  definite  economic  advantage  in  order  to  overcome 

the  substitute  stigma.    Thus,  the  marketing  of  consumer  products  made 

from  vegetable  protein  got  a  new  impetus  in  1973  as  consumers  became 

economy-minded  regarding  protein.    Since  the  meat  shortage  and  the  rise 

in  food  prices,  more  and  more  consumers  have  turned  to  protein  extenders 

and  substitutes  to  provide  low  cost  nutritious  meals  for  their  families. 

Although  previously  only  bacon  flavored  chips  had  achieved  commercial 

« 

success;  ten  food  companies  have  introduced  new  protein  substitutes. 
(Anbnymous,  77)    These  products  include  protein  granules  with  and 
without  fibers;  special  red  meat  extenders  with  fibers;  special 
extenders  for  crabcakes,  fishcakes,  and  other  seafoods;  poultry 
extenders;:"^ and  me^^t  analogs  <ham,  chicken,  turkey,  beef,  and  corned 
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.Table  4.^  Current  and  Estimated  Fabricated  Food  Markets  (1972-1980) 


\         I  1972 

1976 

1980 

(Mllions  of  $) 


Dairy  ^i^stitufces 

847.4 

994.2 

2527.4^ 

Beverages 

157.3 

211.8 

273.9 

Snack  foods 

,2001.8 

2467.3 

3066.1 

Prepared  desserts 

•  60.0 

82.0 

111.0 

Salad  dressings 


 epootiable  

01  ^  ^ 

pourable 

122.6 

172.0. 

238.1 

Vegetable  protein  products 

82.0 

316.5 

1531.9 

Dietetic  foods 

39.5 

47.7 

96.0 

• 

Prepared  cereals 

670.0 

753.0 

-  848.0 

Cookies  and  crackers 

1558.0 

1686.0 

1825.0 

Cake  and  roll  mixes  .  • 

230.5 

240.6 

250.4 

Pop  t^t  products 

68 

86 

109.0 

Soft  drinks 

5450  :o'^ 

7412.0 

10100.0 

Pet  foods 

1304.0 

1648.0 

2081.0^ 

12904.4 

15588.0 

23497.0 

Source:    Food  Technology*  1973 
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beef)  made  entirely  of  plant  proteins  to  be  used  with  or  without  real 
meat  in  casseroles,  dehydrated  products,  canned  spreads,  canned  soups, 
and  other  convenience  foods.     (Robinson,  76) 

Several  uses  of  soy  beans  other  than  as  extenders  or  analogs, 
have  been  suggested.    These  include  Tempet,  a  fermented  spy  food  from  . 
the  orient;  sufu,  a  soy  bean  cheese;  and  wheat-soy  blend  (WSB),  a 
U.S.D.A.  designed  flotir.  (Bird,  10),   Still  another  researcher  advocates 
soybeans  as  a  deep-fried  snack  food.  (Collins  and  Sanders,  78) 

It  is  hoped  that  a  great  niinber  of  students,  who' now  eat  these 

 ^  

products  in  their  meat  patties,  chili,  hot  dogs  and  casseroles,  as 
part  of  the  school  lunch  program,  will  become  the  dedicated  users  of 
plant  protein  products  five  years  from  how.    In  any  case,  by  1980, 
textured  plaint  protein  extender  will  probably  displace  a  significant 
quantity  of  meat  in  meat-type  foods  in  the  institutional  market, 
though  re tail  , markets  are  expected  to  be  slower  to  develop. 

Single  Cell  Protein 

a. 

Single  cell  protein  is  a  generic  term  for  either  ^cruda  or  refined 
sources  of  protein  derived  from  . unicellular  or  simple  multicellular 
organisms,  such  as  bacteria, , yeast,  algae,  and  fungi.    Presently,  these 
sources  are  being  developed  for  animal  feed  but  ultimately  they  will  be 
used  as  human  food. 

However >  there  are  three* basic  problem  areas  that  must  be 
considered  in  assessirig  the  potential  of  algae,  bacteria,  and  yeast  for 
food  or  feed.    First ,^  th^re  ar*e  the  problems  associated  with  the 
organism  itself —genetic  stability,  growth  ^te,  and  yieWs  on 

•  •  ,  252  ■ 
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Substrates  of  economic  Interest.    Second,  there  are  the  problems 
associated  with  productipn  cost  and  availability  of  subtrates,  heat 
out,  cooling  costs,  maintenance  of  sterility,  measures  to  avoid 
contamination  of  the  finished  product  by  pathogenic  organisms, 
harvesting  and  associated  costs,  and  costs  of  drying.    Finally  there 
are  the  problems  associated  with  the  product— presence  of  endotoxin 
and  patKogenic  organisms,  protein  content,  fat  2:ontent,  amino  acid 
^profile,  protein  digestibility,  biological  values,  acceptability  from 
~^yv;yrrrr^~iirr^r^y'r*xi^^  market"! 


and  marketing  costs o 

Algae  falls  short  in  several  of  the  above  areas.  It^is 

characterized  by  poor  digestibility,  marginal  biological  value  in 

some  species,  undesirable  aromas  and  flavors,  poor  resistance,  against 

enteric  pathogens,  and  difficult  and  costly  harvesting.  Considering 

all  these  drawbacks,  it  seems  unlikely  that  algae  will  become  a 

^significant  commercial  source  of  protein  for  food  or  feed  in  the 

foreseeable  future*  '  Kl-ipi^sky  and  Litchfield,  79)  ^ 

Yeast,  on  tKe  other  hand,  has  had  feed  and  food  uses  for  many 

years*    (Lipinsky  and  Litchfield,  79)    It  is  an  excellent  source  of 

'fiigh  quality  55-60  percent  (dry  basis)  protein  and  B  vitamins. 

Technology  has  developed  a  way 'to  produce  yeast  from  petroleum.  The 

n-paraffin  fraction  in^particuXar  is  already  well-developed. 

<^  .  '  ^   ~  \ 

(Trauvermsn,  72)    However,  problems  still  exist  with  regard  to  .substrate 


i. 


cost  and  availability,  processing  cost^  associated  vith  maintaining 

\  -----       •  ^ 

stei^ility",  cookings  harvesting, -and  mari:^ting__^^   product  at  prices 
competitive  with  existing  plant  arid  animal  proteins ♦     (Lipinsky  and 
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Litcjifield,  79) 

^      Bacteria  only  recently  have  been  considered  as  protein  sources. 
Their  rapid  growth  rate  and  high  protein  content  with  favorable  amino 
acid  profiles  a^re  definite  advantages'.    However,  the  possible  presence 
of  endotoxin  ^  the  cells,  genetic  transformation  through  mating, 
processing  costs  associated  with  maintaining  sterility,  cooling, 
harvesting,  and  the  establishing  of  wholesomeness  and  safety  to  the 
satisfaction  of  regulatory \agencies  are  all  drawbacks.     (Lipinsky  and 
Litchfield,  79)  ^  

It  is  likely  that  microbial  protein  will  find  a  place  in  food  and 
feed  markets  of  the  future  as  a  supplement  to  existing  products  or  as 
a  source  of  protein  for  fabricated  foods.    Its  low  cost,  wide 
availability,  and  high  nutritional  value,  will  promote  acceptance, 
but  there  will  be  many  technical  difficulties,  including  product  safety 
and  the  conservative  position  of  consumers  toward  new  food  products. 
(Lipinsky  and  Litchfield,  79)    Because  it  is  not  enough  to^pxoduce  just 
a  good  source  of  protein  (the  product  must  also  be  "acceptable"  to-  the 
consumer),  the  future  of  these  forms  of  single  cell  protein  depend  upon 
the  ingenuity  of  the  food  technologist. 

A  recent  review  of  the  uses  of  fungi  summarizes  its  possible 
contribution  to  the  protein  market. 

While  much  research  yet  remains  to  be  done,  methods  are  now 
available  by  which  almost  unlimited,  quantities  of  protein  can  be 
produced  by  culturing  funal  mycelia  submerged  in  liquid  media 
•  with  a  cheap  or  waste  carbohydrate  (carbon  source)  and  an 
inorganic  nitrogen  salt  (nitrogen  source) •    We  may  find  that  in 
the  not  too  distant  future,  .it  may  be  necessary  to  run  separate 
lines  from  kitchen  garbage  disposal  units  to  fungal,  yeast  or 
bacterial  processing  plant^^where  microbial  protein  can  be  made 
'and  ttL  the  same  time,  prevent  sewage  disposal  plants  from  being 
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overloaded.    Ptocesses  like  these  will  increase  the  absolute 
amount  of  protein  and '^so  provide  means  of  producing  protein 
from  materials  which  are  now  ^allowed  to  go  to  waste.    In  terms 
of  cost 'per  pound,  it  is  improbable  that  at  this  stage  fungal 
protein  coixld  be  produced  in  many  area^  at  a  cost  which  would 
enable  it  to  be  competitive  with  soybean  protein. 

Exactly  when  fungi  and  other  microbes  of  potential  will 
be  exploited  fully  as  sources  of  protein  cannot  be  predicted. 
At  this  time  the  fungi  must  be  considered  one  of  man's  few 
remaining  relatively  unexploited  food  resources.     (Karnes,  45) 

Fish  Protein  Concentrate 

Most  of  the  aquatic  proteins  are  consumed  in  forms  in  which  the 
-raw  material  retains  ±tB  rhientity.    itoir  procggseR-  m?!^  -prmfn?^  ~ttr?»r"-Pt  1 1 
permit  and  increase  the  use  of  aquatic  protein  primarily  as  a  protein 
supplement  are  being  developed  in  widely  different  places  and  for 
widely  different  purposes.    In  these  processes,  the  raw  material 
usually  loses  its  -identity.    This  broadens  the  possibility  of  usefulness 
and  dissemination.    Although  researchers  are  attempting  to  find  better 
ways  to  preserve  "fresh"  fish  as  it  is  because  of  consumer  preference, 
most  scientists  now  feel  that  an  economical  and  efficient  use  of 
aqjuatic  protein  can  only  be  achieved  when  raw  material  identity '  is 
lost.   (Parisen,  81)    Fish  Protein  Concentrate  (FPC)  is  one  of  these 
new  products.  '  * 

FPC  is  any  product  made  from  fish,  in  which  the  protein  is  ^re 
concentrated  than  in  the  original  raw  material.    The  end  product^  may 
assume  a  variety  of  forms.    There  is  no  one  FPC,  but  instead  a  family 
of  products.    Presently,  the  term  FPC  is  generally  restricted  to  a 
solvent-extracted  product,  high  in  nutritive  value  bdt  not  very 
versatile.    This  particular  one  is  covered  by  the  FDA  definition  of 
whole  "J) rot ein  concentrate,  as  that  vhich  is  derived  from  whole,   ^  ^ 
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wholesome  lake  and  lakelike  species  of  fish  handled  expeditiously  and 
*under  sanitary  conditions  in  accordance  with  good  manufacturing 
practices  recognized  as  proper  for  fish  that  are  used  in  other  forms 
of  human  food.    The  additive  consists  essentially  of  a  dried  fish 
protein  processed  from  the  whole  fish  without  remdval  of  head,  fins, 
tail,  viscera,  or  intestinal  contents. 

For  nearly  a  quarter  of  a  century,  politics  delayed  the 
introduction  of  FPC  in  any  significant  quantity  in  the  United  States.  • 

Both  product  and  process  are  still  accepted  here  only  with-    — -h-    

reservation.    Because  the  FDA  designated  FPC  as  a  direct  food 
additive,  it  is  subject  to  controls  covering  all  food  additives. 
Furthermore,  the  FDA  has  specified^  that  this  product  is  for  use  only 
in  homes  and  it  may  not  be  sold  in  packages  weighing  more  than  1  pound. 
This  prevents  FPC  from  being  used  in  food  products  on  a  commercial 
scale.    In  Canada,  it  can  be ^packaged  in  bulk  and  used  in  manufactuted 
foods.     (Bemarde,  8) 

Yet  three  con5)anies  have  poi7dered' FPC  products  ready  for  the 
market.    They  include  Cardinal  Proteins  LTD  in  Nova  Scotia,  Alpine 
Marine  Protein  Industry,  Inc.,  in  Massachusetts,  and  the  Astia  Company 
of ^Sweden.    Alpine's  Product,  "instant  Protein,"  comes  in  half-ounce 
packets  that  ^re  designed  to  be  blended  with  a  cup  of  flour.  The 
company  claims  its  product  can  also  be  blended  into  mashed  yams  and 
potatoes,  com  frit^ters,  potato  pancakes,  and  spaghetti  sauce. 
(Bemarde,  8)    An  experimental  demonstration  plant  was  buil^;,  with 
federal  funds  'in  Aberdeem,  Washington.-    It  was  designed  to  |>rocess 
seven  to  eight  tons  pf  FPC  per  day.    The  product  is  being  used  for 
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experimental  purposes,     (Parlsen,  81) 

At  the  present  time,  too  little  is  known  to  make  sound  predictions 
as  to  the  success       various  forms  of  FPC,    However,  all  the  protein 
additives  (soy  concentrate,  cottonseed  concentrate,  skim  milk,  FPC, 
and  dried  fish)  at  their  present  state  of  development  can  be  useful 
protein  supplements  at  similar  order  of  cost,  and  therefore  none  that 
fall  within  reasonable  range  should  be  ruled  out  for  further  exploration 
or  development,    FPC  at  28, 8  to  53, 8<?  per  pound  of  protein  could 
jc!Qmpe±a-,iXL^SLjexpBXid^^^  whjc.h  requires  _pratelB.-lng.r_e_di 

for  beverages,  breakfast  foods,  canned  meats,  processed  meats,  and  even 
baked  goods.    Its  best  hope  lies  in  competition  with  soy  isolates  for 
use  in  baby  foods,  baked  goods,  and  processed  meats.    Success  in  higher 
priced  fields  would  depend  upon  FPC*s  possessing  a  neutral  flavor  and 
suitable  functional  properties.     (Finch,.  82) 

V^iey  as  a  Protein  Source 

The  final  protein  source  that  will  be  discussed  is  whey.  For 
many  years,  cheese  makers  just  dumped  their  whey  in  a  stream. 
Discarding  the  whey  was  not  only  a  great  loss  of  food  (3/4  of  milk's 
nutritional  value),  but  also  a  major  source  of  wate^  pollution.  Now 
whey  is  recovered  by  reverse  osmosis  (also  known  as  membrane 
ultrafiltration)  before  it  becomes  waste.    Ultrafiltration  avoids 
many  of  the  deleterious  effects  of  normal  dehydration.    It  can  remove 
up  to  90  percent  of  the  water  while  avoiding  thermal  an^  oxidative  4 
degradation  of  the  product.    Vermont  cheese  makers  now  recover  $1.4 
million  worth  of  whey.    This  recovered  whey  protein  can  be  used  in 
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bre^4|  p3:ooe8ae4  cheese,  sherbert,  candy,  and  many  other  products. 
When  mixed  with  skimmed  milk,  it  can  be  used  as  an  infant  fprmula. 
Although  reverse  osmosis  can  concentrate  the  solids,  it  cannot  dry ^ 
the  product.    However,  this  concentration  greatly  reduces  the  load 
on  spray  dryers*     (Porter  and  Michaels,  83) 

It  is  believed  that  whey  protein  can  be  marketed  as  a  high  protein 
food  supplement  for  about  25<i  per  pound.    Furthermore,  It  is  estimated 
that  this  reclaimed  protein  could  enrich  the  protein  diets  of  20 
million  people •     (Porter  and  Michaels,  83)  


Applicationsodf  Microwave  Energy 

Any  substance  containing  free  polar  molecules  is  affected}^by 

/  ^ 

microwave  energy.    Water  is  polar  and  it  is/ distributed  fairly 
uniformly  in  foods#    Therefore,  it  is  possible  to  heat  foods  with 
microwave  energy.    When  a  food  is  subjected  to  microwave  energy  the 
randomly-orien^ted  water  molecules  *  align  themselves  with  tH'e 
electromagnetic  field.    Microwaves  are  a  rapidly  changing  electro- 
magneti6  field  in  which  the  polar  molecules  rotate  aroimd  their  axis 
millions  of  times  per  secnd  and  thereby  create  friction  which  results 
in  heat.    X^.^pe,  84) 

In  1964 >  practical  continuous  microwave  ovens  with  high  powered 
generating  tubes  were  made  available  to  the  food  industry,  and  with 
industrial  scale  food  processing  applications  In  sight,  interest  in 
microwave  energy  moimted.    Thus  far,  perhaps  the  two  most  successful 
uses  of  microwaves  have  been  finish-drying  potato  chips  and  cooking 
chickens.    The  iLHJSt  important  factor  in  pptato„chip„aaieS.  is .  colox,^__ 
with  the  light  colored  chip  being  preferred.    The  color  is  the  result 
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of  nonenzymatic  browning  between  amino  acids  and  reducing  sugars* 
Frying  in  hot  fat  with  hot  air  or  infra-red  drying  accelerates 
browning*    Microwave  drying  allows  the  use^f  a  high  content 

r 

reducing  sugar  potato*    The  ctfip  processed  with  microwave  energy 
and  hot  air  also  has  a  longer  sUelf*-life  than  the  finish-fried  chip* 
(Decareu,  85)    In  1965,  there  were ^2.4  finish-dryers  using  microwaves 
for  potato  chips ♦    By'  1975,  the  estimate  is  that  127  dryers  will  be 
in  use,  (Tape,  84)  \^  '  *    '  , 

As  for  chicken,  the  largest  single  industrial  Installation  cooks 


20,000  pounds  of  it  in  eight  hours  using  a  combination  of  steam  and 
microwaves.    The  chicken^ is  breaded  after  cooking,  frozen,  and 
packaged  for  distributidn,  (Hall,  34) 

Other  commercial  uses  of  the  mlcro?wave  include  two  processes  for 
producing  donuts  (Schiffman  et^  al»,  86);  the  preparation  of  pasta  foi? 
dry  §oup  mixes  (Maurer  et  al ♦ »  ,87);  and  the  continuous  baking  of 
bread  utilizing  microwave  energy  to  replace  the  conventional  thermal 
bakifig  process  (Anonymous,  88).    The  advantages  of  these  methods  over, 
conventional  processes  include,  to  name  a  few,  reduced  to^ts,  better 
product  quality,  and  savings  in  equipment ' space  and  processing  time,' 
Microwaves  have  also  been  used  successfully  to  op^tt  oysters.  -  This, 
again  decreases  man  power  requirements,  as  well  as  the  n^ed  iod. 
skilled  labor.,  (Decareau,  85)     ,      '  .  '  /' 

With  microwave  processing  currently^  fi'inlJbhe  sjiotlight ^everyone 

^      <       '  '      .  '  .  ' 

is  wondering  whether  hi^  product  can  be  produced  faste<  dr  cheapie^r.^ 

The  number  of  potential  applications  is -almost' limitless  jitd  one*  Is  * 


tempted  to  try  every  process,  and  ptfss  every  suggested  j^ro^uct.  t^hirough 
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whatever  equipment  is  at  hand-    However,  one  cannot  buy  a  piece  of 
microwave  hardware  ofif  the  shelf,  start  putting  the  product  through 
it,  and  e>qpect  to  achieve  commercial  success ,    Each  product  appears 
to  require  its  own  special  application  to  achieve  optimum  results. 
It  is  necessary  to  couple  food  and  microwave  technology-,  with  a 
reasonable  quantity  of  cash,  in  order  to  achieve  succes'feful  drying, 
cooking,  blanching  and  thawing  of  food  with  microwaves,  (Tape,  84) 

Considerable  microwave  research  has  attempted  to  determine 
whether -this  form  of  energy  carf  reconstitute  and  heat  food  products. 


As  a  result,  second  generation  microwave  ovens  with  sophisticated 

controls  are  now  available. .  Litton  even  has  a  commercial  microwave 

—    "  •  oven  whicl^  features  an  automatic  defroster  in  addition  to  its 

regular  oven  capacities*    The  applications  of  microwave  ovend>  in  all 

types  of  food  service  operations^ present  new  atid  interesting  challenges 

food  processor  and  the  microwave  oven  manufacturer. 
.  *  "'^  '  ^         .   .  ^  ^ 

Litton  now  offers  the  services  of  its  "food  team"  to  food  prdcessing* 

'    .  .  ? 

•    *  cbinpanies  in  order  to  develop  effective  applications  for  microwave 

oyens,  (Daly,  89)     .  ' 
^  '   ^       '    .    The  use  of/mlcrowayes  for  heating  meals  has  greatly  increased;  in 

Bll  .types  gf  institutions.    Hospitals  are  particularly  interested  in, 
I^^X^e  new  methods.'  The,  programs  consist*  of  the  cold  assembly  of 
V        .patient  trays  uaing  pre-^pr^p^red  foods  followed  by  Vn  demand"-  - 
_  microwave  heat^g  of  ^meai^  within  i)atlenfc  ai^eas.    The^  methods  have  ^ 

.  ;;,,teen  fc^uiid  to;  increase  menu  yariattlpns  aiiii  reduU§  wadESj^V   Late,  meals  . 

;  ;^      .     '  ^-  i^(?4ojig§r  pre.seiit  a  problem  to  ;.the  over  2j)0^.  tiospit^als  u^ing.  this  plan.. 

*v^'^v^^^;:^v^r  ,  ''C''\  '-^J^'L  '^''^^  "  \-  '  .'^^^'Vo 


V 

Still  pur^  microwave  processes  are  the  exception  and  not  the 
rule.    In  many  instances,  all  microwave  processes  cannot  produce  a 
satisfactory  product.    The  potential  processes  of  baking,  blanching 
and  sterilization  would  all  involve  an  auxiliary  he^  source.  But 
more  importantly,  imagination  and  effective  teamwork  between  the 
food  and  microwave  technologist  are  the  essential  ingredients  for 
success — the  more  efficient  production  of  better  quality  food. 
(Tape,  84) 
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NUTRITION  AS  IT  AFFECTS 
AND  WILL  AFFECT  FOOD  SERVICE 

An  Introductory  Review  of  the  Literature  ^ 

The  authors  undertook  a  review  of  representative  food  service 
industry  magazines  and  journals  to  assess  the  current  status  of 
nutrition  as  a  scienc^  and  practice  in  the  industry.    The  review 
covtered  the  years  1968  and  1973.    Articles  in  the  trade  literature 
dealing  with  nutrition  were  categorized  into  five  major  areas 
depending  on  the  aspect  of  nutrition  with  which  they  dealt. 

Current  and  Projected  Trends  which  have  Nutritional  Implications 

Current  trends.    Consumers  have  grown  more  "nutrition  conscious" 
according  to  Wallace  (169,  171)  and  therefore,  the  food  service 
industry  may  experience  a  greater  need  for  the  professional  services 
of  dietitians,  nutritionists,  and  home  economists  in  the  future. 
Aschaf f enburg  et^  al.  (43)  have  discovered  an  increasing  desire  on  the 
part  of  consumers  to  know  what  is  in  thei;:  food. 

The  authors  noted  several  trends  in  what  Americans  are  eating. 
Snider  (145),  for  example,  discusses  data  which  reveal  that  the  per 
capita  consumption  of  sug^r,  fats,  and  white  flour  .exceeds  the 
consuiiq)tion  of  meat,  potatoes  and  vegetables.    However,  Woodman  (181) 
reports  that  college  students  have  become  more  food  and  weight  conscious 
and  have  started  to  rebel  against  "the^food  establishment."  Meanwhile, 
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food  service  departments  are  trying  tj^^^i^lement  new  varieties  of 
food  to  correspond  to  new  food  habits  of  the  student. 

Aschaffenburg  et  al.  (43)  have  noted  the  emergence  of  a  new 
cultural  pattern  in  eating:    smaller,  more  frequent,  individual  mini- 
meals  and  fewer  family  unit  meals.    This  increase  in  .-smaller,  more 
frequent  meals  is  reflected  by  the  increased  use  of  vending  machine 
foods,  more  snacks,  more  sandwiches,  increased  buffet  services,  an 
increased  demand  for  variety,  and  a  growing  demand  for  quickly 
prepared  frozen  snack  foods.  (Anonymous,  21)    As  the  number  of  meals 
consumed  by  family  units  decreases,  the  number  of  individuals 
receiving  meals  through  mass  feeding  programs  increases.  (Aschaffenburg, 
43)    The  school  lunch  program,  for  example,  is  being  expanded  to 
include  breakfast;  congregate  meal  programs  for  the  elderly  are  being 
developed;  and  evening  meals  for  children  of  working  mothers  are  being 
offered  In  some  areas.  ♦ 

Projected  trends.    Hearl ^(88)  and  Thomas  (157)  predict  that  the 
present  economic  climate  will  occasion  more  and  more  non-animal  foods: 
Greater  use  will  probably'^be  made  of  fabricated  substitutes  for  meat 
and  milk.    In  fact,  Thomas  (157)  predicts  that  protein  substitutes 
may  even tuallj^  wean  people  away  from  red  meats  altogether.  Increased 
use  of  algae  and  petroleum  by-products  for  protein  is  forecast  by 
Hearl  (88)  along  with  greater  reliance  on  unusual  tropical  fruits  and 
an  increase  in  fish  farming.! 

e 

New  Food  Products  With> Nutritional  Attributes 

The  largest  number  of  nutrition-related  articles  in  the  trade 
literature  fell  into  this  category. 
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New  sources  of  protein*    Numerous  articles  dealt  with  the  use 
of  soy  protein  either  to  extend  or  substitute  for  traditional  sources 
of  protein,  particularly  meat  and  poultry  (170,  176,  168,  37,  20,  10, 
124,  136,  25,  and  34).    Snider  (141^  reported  that  cottonseed  flour, 
which  is  from  67  to  70  percent  protein,  has  the  potential  to  increase 
protein  in  the  food  supply.    Wallace  (166)  discussed  protelin  produced 
by  fermentation  of  petroleum.    Although  this  product  has  beln  shown 
to  have  between  85  and  90  percent. digestibility,  it  cannot  s^rve  as  a 
solution  in  the  world's  protein  problem  because  of  its  limited,  supply. 

Those  portions  of  fis'h  that  hay^een  wasted  can  now  be  stripped 
from  the  bone  by  machine  and  usec^as  an  added  source  of  high  quality 
protein*     (Anonymous,  27)    Peanuts  are  now  .converted  to  flavored  flakes 
that  are  palatable  and  nutritionally  superioir  to  soy  protein,  according 
to  a  report  in  Institutions  Magazine  (27). 

Vernon  (164)  has  reported  on  a  non-dairy  cheese  produced  by 
Anderson  Clayton  Foods.    It  has  a  protein  efficiency  ratio  (PER) 
superior  to  that  of  natural  cheese  or  casein,  and  its  vitamin  and 
calcium  content  is  reported  to  approximate  processed  American  cheese. 

Dietetic  foods.    Numerous  reports  dealt  with  foods  that  find  wide 
use  in  weight  redyption  diets  or  among  people  with  hypertension  and 
atherosclerosis  (5,  4,  23,  19,  24,  6,  and  7).    A  number  of  these  fobds, 
which  are  low  in  calories,  sodium,  fat,  and  cholesterol,  have  recently 
become  available. 

Nutrient  enriched  or  fortified  foods.    Katz  (99)  reports  that 

many  frozen  food  packers  are  considering  bolstering  the  nutritional 
♦ 

content  of  their  frozen  foods  with  vitamins.    Some  experts  believe 
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that  food  fortification  is  a  tool  manufacturers  can  use  to  meet  Federal 
Food  and  Drug  regulations  on  the  nutritional  content  of  frozen 
convenience  dinners.    The  danger  of  overfortif ication  or  a  "vitamin 
race"  between  food  manufacturers  could  be  diminished,  aceq^rding  to 
Katz,  if  additives  were  regulated  on  the  basis  of  their  protein  rather 
than  calorie  content. 

Bread  fortified  with  the  essential  amino  acid  lysine  was  discussed 
in  an  article  by  Woodman  (39).    According  to  her.  United  States 
Department  of  Agriculture  experts  agree  that  this  fortification  could 
help  improve  the  protein  quality  for  undernourished  Americans. 

Garr  (78)  reports  that  the  first  nutritionally  fortified  gelatin 

(with  iron,  and  Vitamins  A  and  C  added)  has  reached  the  market. 

'  Potential  sources  of  food  with  a  high  nutrient  content.  Jenkins 

(96)  discussed  the  high  nutrient  retention  achieved  in  food  preserved 

by  freeze  drying  and  emphasized  the  potential  of  these  products  for 

improving  the  nutrient  composition  of  the  diet.    Wallace  e_t  al .  (167) 

pointed  out  the  high  vitamin  A  and  C  content  of  certain  weeds  and  wild 

grains  and  suggested  the  cultivation  of  these  crops. 

« 

The  Nutrient  Requirefeents  of  Human >rThe  Nutrient  Composition  of  Meals, 
and  the  Role  of  the  Food  Service  Industry  in  Meeting  Human  Nutrient 
Needs 

Nutrient  requirements  of  humans.  ^  The  food  service  trad^;   "  ,]^'\  * 
literature  gives  little  attention  to  tljfe'  subject  of  human  nutrient,' ne6<i., 
A  need  for  such  information,  however,  was  expressed,  in  an  Ins t.itut ions 
Magazine  article  (16)  which  concluded  that  the  American  pub;Lic-  is  -  \, 
generally  uninformed  about  nutrition.    According  to  this  article,.Va  ' 
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large  numbfer  of  Americans  find  it  difficult  to  aistinguish  between 
sound  diefkry  advice  and  nutritional  quackery,  partly  because  the 

# 

sound  advice  is  often  complicated  and  dull  while  the  quackery  is 
flamboyant.  '  ^  ' 

Food  Product^  Development  carried  an  excellent  article  by 
La  Chance  (109)  on  the  function  of  food  in  relation  to  the  physiq^l, 
economic /psychological,  intellectual,  and  social  needs  of  humans.  "  ^ 

That  article  included  a  brief  history  of  the  Recommended  Dietary 
Allowances  along  with  the  1968  tabulation  of  thfese  allowances.  '  ' 

Institutions  Magazine  presented  an  informative  question  an^  answer, 
section  between  Nancy  Snider  (147)  and  Dr.  Jean  Mayer  on  the 
nutritibnal  requirements  of  humans  and  how' food  service  companies.  ^ 
4      qan  help  consumers  become  more  aware  of  these  needs. 

Nutritive  content  of  food.    Only. limited  space  in' the  food 
setvi<:e  literature  is  devoted  to  articles 'dealing  with  the  nutrient 
cbmpbsitioii  of  meals  served  by  the  industry.    Folkers  (68)  presented  ' 
a  brief  sketch  of  the  history  of  the  discovery  of  nutrients,  the 

commercial  synthesis  of  nutrients,  and  how  this  haS  ^ade  possible 
*■  ♦  - 

-  various  enrichment  programs.    And  Rosenfield  (132)  reported  A, Method 

'  .f or  .evalua.ting  food  as  a  protein  source .    Rosenfield  included 

•  ">  .  *  <?  "      '  if 

tabulations -showing  the  relatiy^  nutritive  value  arid  usable. protein 
•  of  va^rious  f  oods  'dlong;  with  a  tabulation  of  cpsV  ef  f.ec^t;iv€tness  in  terms  \ 
*of .  usable  protein.  / .    -    \'    ^  h  :  ,  ♦  . 

-     Appledorf  (42)  analyzed  several '  typ^s  of  res'taurant  "dinners," 
^     inc4.U4ing  the  pizia,  hamburger  afd  chicken  restaurants.  *  Although  the  ' 

^  '  meals  tyFtcaily  failed  to  proVi^d  one--tTairdl  of  the  Recommended"  Dieta'rr^ 

»  -'-^^  '      '        '  "  y   :    '     :'    :  .  :    ^^^-^  '\ 

[V      A13^pwancef-''^i  specif  ied/^^^^  they  were-^  shown,  to  > 


be.  80^  §oprces-of  p-rptein.  and--calcfum  and  werfe  considered  good  buys 
for  the  money.    Appledoff  recommended  that  sprae  new  product* be  • 
introduced  to  supply'  the  nutrient  when  "meals"  in  these  type 
restaurants  are  deficient,  6r  that  the.  food  be  fortified  with  the  • 
missing  nutrient.  ^     .  ' 

The  role  of  Che  food  service  industry  in  meeting  natri'ent  needs 
of  individuals.  ^  The  question  of  how  much  respcmsibility  the  food 
service'  industi:y  bearS  for  its  patrons'  nUtrient  consumption  was  - 
discussed  in.  Institutions  Magazine  (38)..    The  traditional  point  of  .■ 
view  has  been  that  the  consumer  is  'fhis  own  keeper"  .and  .that  the 
food  service  operktor^has 'not  been  appointed  steward  of  his/  patrohs' 

.  •  <*  •  « 

health.    But,  according  to  Institutions.^  food  service  operators  do  " 
care.    Furthtermore,.  both  public 'sentiment  and  legis,lative  action  are 
shifting  new  burdens  qf  responsibility  onto  society's  manufacturers 
and  sellers  and  away  from  its  buyers.    The  critical  question,  becomes : 
"At  what  pbiht  in^  the  broadening  acceptance  p.f  these  concepts  should 
the  food  service  operator  start  to  woVry  about  what  he  is  selling?" 

In  answer  to  questions  posed  by  Institutions- writer ,  Nancy 
Snider  (147),  Jean'  Mayer,  the  Harvard  nutritionist,  suggest^  that  ' 
food  service. operators  cao  help  improve  the  diet  of- their  patrons 
by  (1)  making  more. frekh  fruits  av&ilkbl^j  (2)  cooking  vegetables 
with  a  view  toward  nutrient  retention;  (3)  offering'substitutes  for 
breakfast  egg  menus  tha,t  are  high  in  protein  but  low;  in  cholesterol, 
sodium,  and-calories;  and.(Jj)  providing  .informaf ion  on"  the  menu  about" 
the,  food" ingredients  and  the  fat^  used  to  fry  food.     •  i 
The  authb^s'  review-  of  the' food  service' trade  literature  reveals' 


that:  some  restaurants  are 'beginaing  to  modify  their  menus  to  meet 
the^  aeeds*  9f  patrons  on  weight,  reduction  'diets  and  on.  special  diets 

4or  heaift  dise^e.    Institutions  Magazltie  (38)  offers  several 

•  •  "if       /         •  ^ 

suggestions  tg  foodys^rvice  operators  who  want  to  of fer  Ipw-calorie 

items : 

-present  a  wide  range*  of  low-calprie- items,  and  use 
greater  iickg^inatipn  ahd  creativity  in  their  presentation, 

2.  Offer  low-calorie  snacks  along  vith  the  ifsyal  high- 
calorie  pastries.  ' . 

3.  Learrt  more  about  the  actual  calorix;'  con^it  of  food; 
don' rely • on  preconceived  ideas*        -  .. 

Yates  (1'84)  suggests,  that  smaller  portions  and  more  vegetables 

should  be  considered  by'  low-calorie  menu  planners.    Similar,  suggestions. 

>^re  madefy  Blair  (47)  and  Wallace  (173)^  who  also  pointed  out 'that 

-  -  -      *       .     ■  ♦  * 

.cooking  'methods  that  do  not  increase  the  caloric,  value  of  food  should 

al^o  be* '.emphasized  to  food  service  operators  planning. to  Offer ^low-.  - 

calprie  ^enus*  t  " 

; '\  Lindaiier  (IIZX  reports  that  the  food  service  operator  who 

vants  tb  capit^li^'fe  on  the  sliabl^  and  potentially'  profitable 

.reducing  diet  market  must  use^^^'a  tptal  "approach,"  • 

!♦  ■■'Ke  must  be  _f amiliar.  with  basic  nutritiofial  requirements. /'^ 

2v    He. must  use  food  preparation  techniques  in  .keeping  with, 

calorie  tiaductiou^.- .1 •      "  *     .  •  ,       ■  ^  • 

.,5-^      3«    He'cmst  gl^^iTagpfetijsija^  -     *.  - 

J"       "^^   .He  musr/a'et;tbe;oS"^^^^  the  reducing/' 

diet  mejsii  :by 'tTi^  ^a^e.  ,j^r^^ 
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The  relationship  of  diet  to  heart  disease  receives  some  attention 
in  food  service  trade  literature.    Woodman  (182,  183),  White  (179), 
and  Snider  (142)  have  reported  on  current  research  related  to  the 
causes  of  heart  disease.    In  passing  they  discussed  the  possible 
role  of  eggs-,_  meat,  and  saturated  fats  as  causative  agents. 

According  to  a  report  in  - Fast  Foods  (18),  the  Hilton  Hotels 
are  now  offering  low-cholesterol,  low-fat,  and  low-calorie  meals, 
'  and  they  are  being  received  enthusiastically.    These  menus  are  based  ' 
on  substantial  reductions  in  or  complete  elimination  of,  meat,  fats, 
egg  yolks,  butter,  and  pan  diS^ppings  in  cooking  and  baking. 

Mass  Feeding  Programs,  Their  Impact  on  Nutritional  Status,  and  Nutrition 
*  Education  of  the  Public 

The  school  lunch  program.    The  school  lunch  program  has  received 
considerable  attention  in  the  food  service  trade  literature,  probably 
because  it  is  one  of  the  oldest  and  best  established  of  the  i^ss^ 
feeding  programs  in  the  United  States.    Cutlar  (60)  reviewed  the 

\ history  of  this  program,  including  the  Sdhool  Lunch  Act  of  1946,  the 
ecial  Milk  Program,  the* Vocational  Education 'Act  of  1963,  the 
Economic  Opportunities  Act  of  1965,  the  Elementary  and  Secondary 
Education  Act  of  1965,  and  the  Child  Nutrition  Act  of  1966.  Cutlar 
also  analyzed  the  success  of  thfe  program  since  its  implementation 
as  well  as  the  problems  of  inadequate  school  lunch  facilities  and 

7 

what  is  being  done  to  correct  them.* 

Problems  involved  in,  the  regulation  and  f^xnding  of  'the  school  V 
lunch  program  have  been  raised  and  discussed  in  Institutions  Magazine 
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(26),  Institutions  reported  these  .reconanendat ions  of  the  National  .Ad- 
visory Cs^ncil  on  Child  Nutrition. 

J 

1.  School  feeding  programs  should  be  made  available  to  all 
children  as  soon  as  possible. 

2.  Participation  ip  the  child  nutrition  programs  should 
increase. 

3.  School  fa 


i:ilities  should  be  made  available  for  summer 
feeding  programs. 
4.    Action  should  be  taken  to  ensure  that  new  food  produ^cts 

are  properly  monitored. 
Several  innovations  have  recently  occurred  which  are  likely  to 
affect  the  management^  of  the  school  lunch  program  and  probably  the 
^  nutritional  quality  and  acceptability  of  the  meals  as  well.  The 

I 

United  States  Department  of  Agriculture  ruled  that  as  of  April,  1970^ 

schools  may  hire  food  caterers  to  prepare  and  serve  school  lunches 

/X^^nd  still  get  federal  reimbursement.     (Barrett,  46)    Detroit's  school 
« 

system  was  the  first  to  buy  lunches  from  a  food  catering  service. 
Nevertlvgless,  catering  firms  have  been  initially  crautious  about 
acceptling  school  lunch  contracts. 

According  to  Institutions  Magazine  (22)^ the  USDA  is  revising 
e  ;r^e  A  menu  file  for  8cho6l"^lunch  more  fully  to  utilize  convenience 
foods;  moreover,  new  recipes  using  fortified  food  products  are  being 
developed.    Kech  (100)  rjeported  that  school  lunch  directors  are  trying 


to  encourage  children  to  consume  more  nutritionally  balanced  meals  by 
testing  various  new  foods ♦    Such  favorites  among  children  as  pizza 
apd  hot  dogs  are  being  used  together  with  more*ethnic  foods r  To' 
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compete  with  fast  food  restaurants^  Tarshis  (155)  reported  that  some 
school  lunch  directors  have  installed  sandwich  bars  and  smaller 
seating  units  to  make  the  cafeterias  attractive  to  students,  Kech 
also  pointed  out  that  parents  often  ol?ject  to  pre-prepared  meals  for 
their  children;  rather  they  want  food  prepared  "homes tyle."  Since 
this  is  becoming  more  difficult  with  rising  labor  costs,  the  answer 
may  lie  in  the  use  of  central  preparation  kitchens  that  supply 
satellite ^hool  kitchens  where  the  lunches  are  served  (kech  100), 
Other  mass  feeding  programs ♦    According  to  Bukas  (51)  school 
breakfast  programs  are  on  the  increase  throughout  the  nation.  This 
trend  affords  a  good  opportunity  for  food  service  operators  and  food  ' 
service  manufacturers  to  develop  a  stronger  breakfast  business.  Hanks 
(86)  has  pointed  out  that  food  service  plays  an  important  role  in 
the  day  care  facilities  that  are  increasing  in  number  and  importance, 
Wallace  (172)  discusses  the  expanding  food  service  programs  for  senior 
citizens.    These  programs  are  being  undertaken  in  an  effort  to  solve 
the  nutritional  problems  of  the  elderly. 

Computers  facilitate  mass  feeding  menu  planning,  (Anonymous, 
15  and  Speight,  152)    They  can  store  all  current  recipes,  food'.prices, 
nutrient    data,       and  palatability  factors^-all  of  which  must  be 
considered  when  menus  are  prepared.    The.  computer  assists  in  such  specific 
functions  as  planning  menu  cycles,  sizing  recipes  exactly,  and 
purchasing  food  and  supplies. 

Nutrition  education.    Several  articles  in  the  food  service  trade 
literature  suggest  that  a  need  for  nutrition  education  among  both  the 
consuming  public  and  the  food  service  operators  is  being  recognized, 
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(Anonymous,  12,  is  a  typical  example.)    Wallace  (174)  too.  emphasizes 
the  need  for  more  nutrition  education.-    She  criticizes  dietitians 
for  "keeping  professional  secrets"  and  not  diseeminating  vital 
nutrition  information.    Stewart  (153)  ^serves  that  providing  a 
nutritious  meal  is  a  logistical  problem  while  consuming  this  meal 
is  a  social  and  psychological  problem*    He  notes  the  need  for  a 
^  nutrition  education  program  directed  at  both  parents  and  children. 
Food  Product  Development  (8)  quoted  nutritionist  Dr.*  George  Briggs 
as  saying  that  "proper  motivation  for  correct  eating  is  lacking  in 
the  U.S.  and  that  the  consumer  and  the  food  industry  are  equally 
responsible  for  poor  nutrition."  (  , 

Mass  feeding  programs  appear  to  be  the  ideal  situation  for 
implementation  of  nutrition  education  programs.    Snider  (147) 
quoted  Jean  Mayer ^s  remark  that  "school  lunch  programs  should  be 
used  to  acquaint  students  with  the  nutritibnal  composition  of  meals." 
Mayer  thinks ^psters  could  be  used  that  display  nutrition  percentages 
^n  the  familiar  supermarket  formats*  .  He  suggested  that  school  lunches 
use  standardized  recipes,  central  menu  planning,  and  nutritional 
content  menu  charts*    He  believes  t^at  children  who  become  accustomed 
to  nutritional  information  and  learn  to  place  a  premj^  on  better 
foods  for  five  days  a  week  over  12  years  will  expect  ^o  see  nutritiona- 
information  on  menus  when  they  leave  school-.  ^ 

The  Durham,  North  Carolina,  schools,  are  implementing  a  nutrition 
education  pilot  program.    According  to  Hanks  (85)  the  program  involves 
both  children  and  parents  in  classroom  and  kitchen  training. 
Institutions  Magazine  (40)  reports  that  the  USDA  is  conducting  a  pilot 


270 


266 

^i;^ram  to  study  the  teaching  of  nutritioru  education  by  teams- of 
clas^toom  teachers  and  food  service  personnel ♦    These  programs  are 
being  conducted  in  Georgia,  Alabama,  Florida,  Mississippi,  and 
Tennessee.  i.       j  - 

The  fact  that  nutrition  was  one  of  the  major  aspects  included 
in  the  tenth  annual  "Food  Systems  of  the  Future"  seminar  conducted 
by  Cornell  University'^  School  of  Hotel  Administration  suggests  that 
need  for  knowledge  of  nutrition  is  being  recognized  in  the  food 
service  industry.    Topics  discussed  included  obesity,  malnutrition, 
and  nutritional  labeling.^ 

Government  Regulations  That  Relate  to  the  Composition  of  Food  l  . . 

•The  use  of  additives  in  food.    The  food  service  trade 

literature  reveals  that  the  public's  reaction  to  the  use  of  additives 

in  food  concerns  many  food  service  operators.    Snider  (l44)  reported 

^on  a  seminar  that  dealt  with  the,  safety  of  additives  in  food.  Dr. 

E.  N.  Foster,  director  of  the  Food  Research  Institute  at  the 

University  of  Wisconsin  remarked. 

The  biggest  problem  by  far  is  t*he  fantasy  of  absolute 
safety.    In  sprite  of  all  the  risks  we  take  every  day  it 
is  difficult  to  get  anyone  to  settle  for  less  than  100 
percent  safety  in  his  food  supply. 

But  none  of  the  technologists,  chemists,  and  nutritionists  who  spoke 

at  the  various  meetings  called  for  the  repeal  of  the  Delaney  Amendment 

even  though  many  of  them  had  negative  things  to  say, about  it.  Snider 

(144)  felt  that  no  one  was  ready  to  "tilt  with  city  hall"  over  the 

amendment . 

  ,  ^  /< 
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Alfin-Slater  (3)  and  Albrecht  (2)  reviewed  the  uses  of  food 
additives,  the  types  of  studies  conducted  to  determine  their  safety, 
the  cost  of  those  studies,  and  the  time  they  require.    The  issue  of 
artificial  sweeteners  versus  sugar  was  discussed  by  Snider  (140) .  She 
expressed  the  opinion  ,that  the  use  of  sugar  in  human  diets  may  produce 


more  harmful  long  term  effects  than  use,. of  artificial  sweeteners. 
Institutions  Magazine  (143  and  36)  reported  on  the  legislation  to 
withdraw  diethysti^lberol  (DES)  from  animal  food  and  quoted  E.  Brinkerd, 
Vice-president  and  Director  for  Armor  and  Company,  as  asserting  that 
the  discontinuing  of  DES  in  cattle  production  "will  increase  the  meat 
bill  by  $13  p^r  person  per  year  in  the  4J.S." 

Nutrition  labeling  of  food.    Numerous  articles  have  appeared  in 
.  the  food  service  trade  liaterature  dealing  with,  the  nutritional 
labeling  regulations  that  resulted  from  the  1969  White  House  Conference 
on  Nutrition  recommendations.     (Anonymous  13,  32,  33,  and  36;  Snider 


146,  149;  and  Wallace  175)  Though  the  legislation  is  mainly  aimed 
at  the  grocery  food  industry,  Snyder  (148)  listed  four  reasons  why 
food  service  operators  should  be  cognizant  of  the  new  regulations: 


1.    The  trend  toward  an  awareness. of- food  wholesomeness  began 


in  the  i960' 


s  and  was  capped. by  the  1969  White  House 


Conference  on  Nutrition,  which  raised  questions  about  the 


value  of  food  both  at  home  and- away  from  home. 


2*  The  public's  changing  eatin)f^iabits  have  resulted  in  more 
people  eating  away  from  home:  "Food  service  sales  gained 
eight  percent. in  1972  while  grocery  sales  gained  only 


three  percent. 
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3.  Food  service  contractors  have  made  tremendous  inroads 
into  the  institutional  market  in  recent  years.  For 
example,  school  lunch  programs  are  relying  more  on 
commercial  contracts,  and  the  likelihood  is  that  the 
armed  services  will  begin  to  contrai'ct  with  commercial 
food  services  for  their  feeding  programs.  Hospitals, 
penal  institutions,  and  employee  feeding  programs  have 
begun  to  turn  to  the  food  service  industry.    And  nearly 
all  of  these  customers  take  an  avid  interest  in  the 
nutritional  value  of  food. 

4.  Increased  discussion  about  quality  of  food  offered  in 
fast  food  restaurants  has  resulted  from  the  growing 
awareness  of  nutrition  generally^    Many  fast  food  chains 

•  .  are  beginning  to  try  to  promote  the  nutritional  value  of 

their  food.    In  doing  so  they  subject  themselves  to  the 
same  seller,  according  to  Dr.  Ogden  Johnson,  director  of 
*  FDA's  Nutrition  Division  at  the  time  the  regulations  were 

being  formulated. 
Institutions  Magazine  (16)  has  expressed  the  opinion  that  food 
service  operators  may  soon  find  it  desirable  to  include  nutritional 
information  on  menus.    Snider  (147)  quoted  Dr.  Jean  Mayer  as  saying, 
"ingredient  information  on  menus  will  give  a  customer  confidence 
in  the  product.    'This  product  is  O.K.  because  I  know  what  is  in  it." 
On  the  other  hand,  Cohen  (58)  doubts'^  that  the  average  consumer  can 
use  the  information  required  on  food  products  because  he  lacks  both 
the  ability  and  the  desire. 
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Conclusion 

This  review  of  representative  food  service  journals  reveals 
an  awareness  in  the  food  service  industry  of  the  importance  of 
nutrition.    This  awareness  has  not  yet,  however,  become  strong 
enough  to  inf luenc^^^^the  practices  of  most  food  service  operators 
unless  they  serve  meals  under  prescribed  nutritional  contraints. 
Nevertheless,  the  same  consumer  pressures  that  have  brought  about 
nutritional         ling  regulation^  for  supermarket  food  are  likely 
to  affect  the  food  service  industry.    Food  service  operators  of 
the  future  will  probably  bear  a  greater  responsibility  for  the 
nutrient  composition  of  the  products  they  sell;  thus  tliese  operators 
will  have  to  acquire  a  greater  understanding  of  nutrition  principles. 

In  light  of  these  conclusions,  the  authors  undertook  a 
thorough  review  of  these  three  aspects  of  nutrition  as  they  affect 
the  food  service  industry: 

1.  The  effects  of  cooking  and  processing  on  th^  nutrient 
composition  of  food; 

2.  Recent  developments  that  may  influence  the  nutritional 
quality  of  meals  served  in  mass  feeding  programs;  and 

3.  Nutrient  labeling  regulations  and  the  initial  teactions 
to  them.  I 


?83  . 
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Effect  of  Cooking  and  Processing  on  Nutrient 
Composition  of  Food 

Effect  of  Cooking  and  Processing  Food  on  Nutrients  in  General 

Preparation  prior  to  cooking  and  processing.    Some  nutrient  loss 
occurs  particularly  in  vegetables,  during  treatment  prior  to  cooking 
and  processing.    According  to  the  USDA's  Home  and  Garden  Bulletin  No. 
90  (162)  on  conserving  food  nutrients ,  trimming  vegetables  or  removing 
the  coarser  outer  leaves  often  results  in  loss  of  vitamins  A  and  C  and 
calcium.    Bruising  vegetable  tissue        also  cause  losses  of  vitamins 
A  and  C,  consequently  sharp  blades  are  recommended  for  trimming,  cut- 
ting, or  shredding  fresh  vegetables.    The  length  of  time  raw  vegetables 
are  stored,  as  well  as  their  storage  temperature  and  humidity  .affect 
nutrient  retention,  and  particularly  the  retention  of  vitamin  C.  Cool, 
♦usually  refrigerator ,  temperatures  and  humidity  high  enough  to  prevent 
withering  retain  fresh  v^etable  nutrients  best. 

Cooking  methods.    The  various  cooking  methods  affect  nutrient 
detention  in  food  differently.    This  section  deals  with  the  effects  of 
moist  heat  cooking  methods,  dry  heat  methods,  frying,  and  microwave 
cookery.      ^       ^  '  • 

1.    Moirt  Heat  Methods.    Boiling,  steaming  and  relatively 
low  temperature  pressure  cooking  are  the  typical  moist  heat  methods 
of  cooking;  ^ai^d  at  the  temper^^tures  used  in  such' methods ,  the 
destruction  of  nutrients  by  heat  is  not  great.      However,  Fox 
and  Cameron  (73)  point  out  that  water-soluble  nutrients,  pri-  — 

mar'ily  vitamins  and  mineral  elements,  may    leach  into 

* 
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the  cooking  water  and  be  lost.    This  loss  increases  in  proportion  to 
the  amount  of  surface  area  of  the  food  exposed  to  water.    For  this 
reason,  crushing,  chopping,  slicing  and  shredding  before  moist  heat 

■i 

.  cooking  increases  nutrient  loss.    Fox  and  Cameron  (73)  also  report 
that  the  vitamin  C  and  protein  loss  in  boiled  vegetables  is  increased 
approximately  14  percent  when  the  vegetables  are  cut  into  small 
pieces  as  opposed  to  the  loss  that  occurs  when  they  are  cut  into 
large  pieces.    Moreover,  the  loss  of  mineral  salts  and  sugars  ig 
increased  by  approximately  11  percent. 

During  moist  heat  cooking,  the  action  of  heat  in  the  presence  of 
air  also  causes  som^  nutrient  loss.    Because  vitamin  C  is  one  of  the*" 
most  easily  destroyed  nutrients,  its  retention  can  be  taken  as  an 
index  of  the  sevetity  of  the  cooking  process.    Fox  and  Cameron  (73) 
report  that  less  vitamin  C  is  lost  during  pressure  cooking  than 
during  eitherToiling  or  steaming. 

Protein  is  denatured  during  any  type  of  heat  treatment.    But  the 
denaturation  that  occurs  during  moist  heat  cooking  generally  jjbes 
not  alter  the  biologic  value  of 'protein.    Lang  (110)  states  that  heat 
treatment  actually  improves  the  digestibility  and  availability  of 
certain  nu^ients  of  foods  of  plant  origin.    He  further  reports  that 
mild  heat,  like  the  heat  used  in  moist  heat  cooking,  generally  has  np, 
detrimental  effect  on  the  biologic  value  of  meat,  flsh,j  or  poultry. 

2.    Dry  Heat  Methods— Roasting,  Baking,  Grilling,  Broiling.  Dry 
heat  methods  of  cooking  employ  higher  temperatures,  consequently, 
more,  heat  sensitive  nutrients  are  destroyed.    Dry  heat  methods  of 
cookery  affect  all  classes  of  nutrients  except  the  mineral  salts. 
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Accdrding  to  Lang  (110)  excessive  heat  treatment  alters  the  amino 
acid  composition  of 'protein  in  such  a- way  that  some  of  the  amino 
acids  become  bound  by  linkages  that  are  resistant  to  enzyme 
hydrolysis.    Consequently,  they  lose.»biologic§l  value.    Although  this 
type  of  loss  is  not  believed  to  be  ejxcessiveUn  general  cooking 
'methods,  the  destruction  of  ajnino  acids  ^ue  to  the  Maillard  reaction' 
is  pf  .codsequence  in  the  dry  »fieat  cooking  of  some  foods.     ("The  '  * 
Maillard  reaction^*  refers  to  the  rea'ction  of  certain' protein-bdund 
amino  acids  with  reducing  sugars.    Thfe  rejactiqn  produces  enzyme 
resistant  bonds  and  sacrifices  the. biologicr  activity  of  the  amino 
acids.    It  occurs, in  mixtures  oj^  proteins  and  garbohycirates,  as  they 
occur  in  natural  foods  and  is  responsible  for  the  browning  o.bserve'd 
in  heated, and  stored  food.)' 

The  reduction  in  nutritive  value  of  protein  due  to  the  Maillard, 
reaction  has  been  studied  mainly  in  terms  ,of  lysine  loss  during'  ' 

« 

cooking.    Fox  and  Cameron  (73)  report  that  tread  looses  from  10  to 
15  percent  of  itfe  lysine  during  baking  and  a  further  5  to  10  percent 
during  toasting.    Some  meat  lysine  is  lost  during  roasting. 

The  poly-unsatura ted. fatty  acida  are  susceptible  to  heat  and 
oxidation, -and  the  content  of  these  fatty^ acids  can  be  reduced  in 
foods  cooked  at.  the  temperatures  typically  used  in  dry.  heat  pookery. 

Vitamin  C  is  unstable  at  dry  heat  cooking  temperatures,  and 
thiamine.  Vitamin  B^,  and  folacin  ,are  among  the  more  readily 
destroyed  of  the  B  vitamins  at  these  temperatures.    Riboflavin  is  not 

appreciablTy  destroyed  by  ordinary  dry*heat  cookery and  niacin,  tbo, 

*  ,  «         •  .. 

is'  quite  stable.    The  l>ercentage  of  retention  of  the  Unstable  vitamins 

will  vary  with  the  ph  of  the  cooking  medium,  the  temperature,  aivd  the 


■  length  Of  cooking- time. 

*  • 

3.  Frying  in  Shallow  or  Deep  Fat.    According  to  Fox  and 

^Cameron  (73),  ntitrien};  losses  du'fe  to  frying  have  not  been  extensively 
•        "  -  ►  *  •  ' 

investigated,    l^t  in  general  they  appear  to  be  sitiilar  to  the,  losses . . 

that  occur  during  roasting.,  .Frying  occasions  greater  vitamin  loss  in 

vegetables  than  roasting,  and  meat  looses  some  B  vitamins  as  a  result 

Qf  frying.  .  \ 

4.  Microwave  Cookery.,    the  appearance  and  flavor  of  cooked 

A. 

microwave  food  often  differs  from  conventionally  cooked'  food.  But 
nutrient  losses  do  not  appear  to  differ  significantly.     (Fox  and 
Cameron"^,  73)   .vitamin  C  and  thiamin    retention  during  microwave 
cookery  have  be6n  investigated  more  extensively^ because  both 
nutrients  are  very  sensitive  to  heat.    According  to  Fox  and  Cameron, 
vitiinln  C  loss  in  vegetables  .appears  to  ^3ep end  more  on  the  volume  of 
water  used  an'd  the  cooking  time  than  on  the  method  of  cooking.  Van 
Zante  and  Johnson  (163)  have  reported  that  thiamin    and  riboflavin 
retention  differ  when  the  food  is  cooked  in  buffered  solutions  heated 
conventionally  or  by  microwave  methods.    Furthermore,  Goldblith  et  al. 
'  (81)  have  attributed  thiamin    destruction  by  microwave  energy  solely 

to  temperature.    Microwaves  per  se  have  no  effect  on  the  destruction  ^ 

•  .  1  ^  •/ 

of  thiamin  .  ,  '  .  '       •  ' 

'  '*  ' 

*  Processing  methods.    Lik^^the  various  cooking  methods,  the  various  ' 
food  processing  procedures^ affect  nutrient  retention.  *  This  section 

deals'*  with  food  refining,  canning,  freezing,  dehydration,  and  irradiation! 

1.    Refining.  -  Nutrient  loss  during  the  refining  of - cereal 
products  is  a  well  Established*  fact.    Schroeder  (138)*  nas  reported. 
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that. processed  and  refined  grains  lost  from  50  to  86.3  percent  of 
their  thiamin     riboflavin,  niacin,  vitamin  Bg,  pantothenic  acid, 
folacin,  and  vitamin  E.    He  further  pointed  out  that^the  refining 
process  caused  a  substantial  reduction  of  13  minerals.    The  grain 
enrichment  program  in  the  United  States  results  in  the  addition  of 
thiamin  ,  riboflavin,  niacin,  and  iron  to  several  types  of  refined 
grains.    But  obviously  all  of  the  nutrients  lost  during  refining  are 
npt  restored.* 

2.    Canning.    The  undesirable  effects  of  heat  processing 
according  to  Lund  (117)  include  changes  in  protein  and  amino  acids, 
carbohydrate,  lipids,  vitamins  ai^  minerals.    As  in  cooking,  proteins 
and  reducing  sugars  undergo  the  Maillard  reaction  in  the  canning 
process.    The  essential  amino  acids,  lysine  and  threonine  are  the 

most  heat  labile.    Lund  further  states  that  while  carbohydrate  loss 

O 

generally  does  not  worry  nutritionists,  some  does  occur  via  the 
Maillard  reaction.    Significant  losses  of  water  soluable  vitamins 
and  minerals,  however,  do  occur  in  the  washing  and  blanching  steps 
during  the  canning  process.    And  th6  water  soluble  vitaminfi*",^ 
particularly  vitamin  C  and  thiamin  ,  are  further  degraded  in  the^,f5|p^, 
retorting  operation.    Fat  soluble  vitamins  are  not  lost  djie  to 
leaching  in  the  washing  water^  and  .they  are  generally  less  labile- 

ft  ,r  » 

O 

'£h^  water  soluble  vitamins.    But  some  degradation  of  fat  soluable 
vitamins  does  occur  .at  high  temperatures  in  the  presence  of  oxygen. 

Goldblith  (79)  lists  the  four  major  points  at  which  nutrients  may 
Be  lost  during  the  canning  process: 

^.  ,  Raw  product  handling  between  harvesting  and  canning.  "Fresh 
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or  well-refrigerated  raw  foods  display  a  higher  vitamin  retention  than 
second-grade  raw  stock;  this  is  the  basis  for  the  axiom  that  one  < 
cannot  ^improve  a  product  by  processing." 

b.    The  time-temperature  mix  employed  in  hot  water  blanching. 
"Hot  water  blanching  leaches  out  waters-soluble  vitamins.  High 
temperature  short  time  (HTST)  water  blanching  enhances  nutrient 
retention,  and  steam  blanching  improved  the  retention  of  water 
soluble  nutrients  over  water  blanching  procedures."    Voirol  (165) 
reported  that  either  blanching  by  immersion  in  steam  or  a  treatmeht 
with  microwaves  conserves  nutrients  better  than  hot  water  blanching. 
.But  the  former  two  methods*  are  technically  more  difficult,  to  control 
because  they  require  specialized  apparatuses. 

c^    The-  time-temperature  relationship  employed  during  heat 
processing.    HTST  sterilization  processes  result  in  significant 
nutritive  savings.    Higher  vitamin  retention  also  occurs  during  the 
agitating  processes  than  with  conventional  -still  retorting. 

d.    The  time^  and  temperature  of  storage.    Canned  foods  are  not 
absolutely  shelf  stable.    Storage  temperature  can  cause, post- 
processing changes.    Much  of  the  nutritive  advantages  gained , by 
HTST  processing  can  disappear  if  canned  products  are  stpred  at 
ambient  or  warm  temperatures,  from  70  to  90  degrees  F.    The  need  for 
cool  storage  is  evident. 

3.    Freezing.    Cain  (54)  has  stated  that  "freezing  per  se  doe^s  not, 
injure  vitamins.    It  is  the 'mishandling  both  before  and  a*fter  freezing 
which  lowers  the  vitamio  content,  .as  compared  to  that  of  raw  material." 
This  observation  is  generally  true  for  other  nutrients  as  well  as 
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vitamins.  The  washing  and  blanching  process  that  precedes  freezing 
effects  water  soluble  nutrients  in  the  same  way  as  the  washing  and^ 
blanching  that  precedes  canning. 

The  method  of  cooling  the  product  following  blanching  can  also 
affect  nutrient  retention,  particularly  the  retention  of  vitamin  C. 
Cool  air  methods  of  arresting  the  blanch    destroy  more  vitamin  c 
than  cooling  withT^fatevT^^'^ifi.^A^^         Cain  further  points  Out  that 
alterations  in  freezer  temperatures  which  produce^ freezing  and 
thawing  during  storage  are  particularly  destructive  to  vitamins. 
Two  types  of  freezing  seem  to  be  particu3.arly  successful  in 
./reserving  food  palatability.    These  are  "quick-freezing"  ("those 
processes  in.  which  the  thermal  center  of  a  food  pack  passes  through  ^ 
the  zone  0  degrees  C  to  -4  degreea  C  in  30  minutes") ,  and  cryogenic 
freezing  in  which -food  is  frozen  nearly  instantaneously  in  liquid 
nitrogen.     (Fox  and  Cameron,  73)    Neither  of. the^e  freezing  processes 
affect  the  nutrient  content  of  food.    But  some  nutrient  loss  does 
occur  during  freezer  storage  even  when  temperatures  remain  below  -18 
degrees  C.    Tij^e  degree  of  nutrient  loss  during  storage  depends  upon 
the  storage  temperature  and  the  storage  time.    The  lo^s  of  vitamins, 
and  in  particular  vitamin  .C,  increases  as  storage  temperatures  either 
increase  or  fluctuate  and  as  storage  time  increases. 

Fox  and  Cameron  (73)  have  emphasized  that  thawing  of  frozen 
products  slowly  increases  nutrient  loss*    This  effect  is  due  partially 
to  drip  loss  of  minerals  and  vitamins  and  partially  to  vitamin 
degradation  as  the  thawing  p|rocess  proceeds.    For  this  reason,  it  is 
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usually  best  to  cook  frozen  products  without  t/iawlng* 

4.    Dehydration.    Two  , specific  kinds  of ' dehydration  concern  us 

here,  thermal  dehydration  and  freeze  dehydration  (or  'freeze  drying"), 
a.  .Thermal  dehydration.    Labuza  (113)  has -reviewed  the 
effects  of  thermal  dehydration  and  s^t^age  on  nutrient  retention. 
In  dehydration,  the  moisture  content  of  food  must  be  lowered  to 
below  50  percentjon  a  wet  weight  basis  before  protection  is 

'afforded  against  micros-organisms.    Removal  of  water  by  dehydratio 

.  ^'  ^ 

causes  the  dissolved  components  to  be  concentrated  unless  they 
) 

crystallize  out.    The  temperature  is  raised  in  order  to  supply  th 
.necessary  ^nergy:  to.  trans  fbrnr  the  water  to  vapor  and  thus, 
reactions  between  components  can  be  accelerated  during  drying  as 
well  as  durij^  the  storing  of  the  dehydrated  food. 

According  to  Labuza  (107),  two  types  of  reactions  are 
responsible  for  nutrient  loss  during  drying  and  storage  of  food. 
The  first  is  the  "per  se"  effects  of  the  process  itself,  and  the 
second  is  the  interaction  between  compounds  produced  during 
storage  or  drying  and  various  nutrients  that  renders  them  . 
biologically  unavailable.    Loss  of  protein  biological  activity 
,     has  resulted  from  thermal  deliydration  of  several  foods.  Once' 
again,  the  Maillard  reaction  seems  to  b^  the  culprit:  lysine 
'  and  other  amino  acids  react  with  reducing  sugars.    De  Groot  (62) 
reports  that  dehydration  in  hot  air  generally  results  in 

some  slight  protein    damage,    while  dry  spray  drying 
'  or  freeze  drying  caxfees  l^ss  damage. 

Cain  (54)  haa  reported  that  the^  thermal  dehydration  process 
itself  causes  onlyN^der^te  losses  of  the  B  vitamins  but  that 
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protection  of  vitamin  C  is  parcicularly  difficult  to  achieve  and 
losses  may  be  extensive.    Puff  drying  under  vacuum  retains  most  of 
the  vitamin  C.preseat,  and  the  Flash-18  process  developed  by  Swift 
and  Company  has  resulted  in  significantly  higher  retention  of  thiamin 
and  riboflavin. 

Most  of  the  loss  of  fat-soluble  vitamins  in  thennal  dehydration 
and  storage  can  probably  be  attributed  to  the  interaction  of  perox- 
ides  of  free  radicals  with  the  'Vitamin.    Labuza  (107)  maintains  that 
lipid  oxidation  is  the  source  of  the  peroxides  and  radicals,  and 
anything  to  prevent  lipid  oxidation  should  increase  the  retention  of 
at  least  vitamin  A  and  vitamin  E.    Labuza  further  states  that  stor- 
ing foods  under  low-oxygen  conditions  reduces  the  rate  of  vitamin 
destruction  by  a  factor  of  ten. 

Labuza  further  emphasizes  the  need  to  obtain  more  information 
about  nutrient  destruction  and  particularly  about  vitamin  and  pro- 
tein biological  value  during  dehydration.    The  data  is  needed  as  a 
function  Of       or  moisture  content,  temperature,  and  oxygen  concentra- 
tion. 

Labuza  (107)  has  pointed  out  that  moisture-content  ofr^^ny^typS 
of  dehydrated  product  aff^ts  nutrient  retention  during  storage.  The 
higher  the  moisture  content  the  greater  the  loss  of  water  soluble 
vitamins  and  protein  but  the  lower  the  destruction  of  faf  soluble 
vitamins. 

b.    Freeze-dehydration."  Hollingsworth  (98)  reports  that  the 
nutritive  value  of  protein  is  unaffected  by  the  low  temperatures 
used  during  f reeze-drying,  and  there  is  little  or  no  deterioration 
during  storage.    However,  palatability  changes  do  occur  in  some  foods. 

292  ^ 


280 


Goldblith  £t  al.  .(80)  note  that  f reeze-dehydration ^nd  subsequent 
storage  produce 'ill-defined  changes  thought  to  be  related  tc  food 
protein.    These  changes  include  tissue  toughening  in  seafood  and 
meat  products. 

Focusing  on  vitamin  and  nutrient  retention  in  breeze-dried 
foods,  Hollingsworth  (93)  states  that  when  the  reconstituted 
freeze  dried  products  are  pooked,  the  combined  processing  and 
cooking  losses  will  approximate  the  losses  when  fresh  food  is 
cooked. 

5.     Irradiation.    Preservation  of  food  by  ionizing  radiation 
> 

is  reported  by  Hollingsworth  (93)  to  have  approximately  the  same 
effect  on  nutrient  retention  as  ordinary  cooking.    Thiamine  is 
particularly  sensitive  and  vitamin  C  and       are  also  susceptible  to 
destruction  by  irradiation^ Cain  (54)  reports  that  the  action  of 
ionizing  radiation  on  vitamin  devolutions  depends  on  the 
concentration  of  the  vitamin  and/the  radiation  dose.    Vitamin  C  re- 
tention increases  as    the  conc^mtration  is  increased.    According  to 
Kraybill  (104)  vitamin         is  eyen^more  sensitive  to  ionizing 
irradiation  than  vitamin  C.  * 

^  Hollingsworth  (93)  points  out  that[  the  effect  of  ionizing 
irradiation  on  fat  soluble  vitamins,  particularly  Vitamin  D,  requires  " 
more  research.    Furthermore,  little  information  exists  about  the  losses 
of  nutrients  on  cooking  that  follows  irradiation. 

Effect^of  Cooking  and  Processing^ on  Flesh  Foods 

Flesh  foods  (meat,  fish,  and  poultry)  are  collectively 
considered  the  major  contri^buj^iors  of  high  quality  protein  to  the  diet. 
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This  group  also  pro'v^des  iron  and  several  of  the  B  vitamins,  particularly 
thiamin  ,  riboflavin,  niacin,  and  vitamin  Bg,    Thiamin    is  probably 
the  most  unstable  member  of  this  group,- and  i^k  retention  is  o'ften 
taken  as  an  indicator  of  the  respective  nutrient  retention 
properties  of  the  various  flesh  food  cooking  and  processing  methods. 

Conventional  cooking  of  flesh  foods.    Burger  and  Walters  (52) 
have  reviewed  the  effect  of  cooking  ^d  processing  on  nutrient 
retention  of  flesh  foods.    They  report  thiamin    loss  in  these  foods 
of  from  15  to  60  percent.    Moderate  cooking  methods  are  said  t5  ' 
result  in  losses  of  about  one-third  of  vitamin  B    and  B^  and  one^ 
tenth  of  riboiElavin,  niacin,  and  pantothenic  acid.    Studies  quoted  by 
Burger  and  Walters  (52)  demonstrate  vitamin  A  losses  from  meat  of 
40  ^ercgfit  after  five  minutes  of  frying  at  200  degrees,  60  percent 
after  ten  minutes,  and  70  percent  after  15  minutes  of  ffying. 
Available  beef  and  fish  lysine  also  decreases  as  cooking  temperatures 
increase.    But  these  lysine  losses  may  not  alter  the  total  nutritive  . 
value  of  food  unless  protein  in  the  diet  is  limited. 

Other  studies  show  that  thiamin    retention  in  cooked  meat  is 
poorer  than  riboflavin  or  niacin  retention.  ^  Noble  (126)  studied 
thiamin    and  riboflavin  retention  in  five  cuts  of  braised  beef. 
Thiamin    retention  ranged  from  23  to  40  percent.    Mayfield  and  Hedrich 
(119)  reported  similar  results  in  roast  beef.    Bowers  and  Fryer  (49) 
found  {:hiamin    re^tention  in  conventionally  cooked  turkey  ta  be  79.3 
percent  while  riboflavin  retention  was  91.8  percent. 

Studies  done  byLin  and  Ritchey  (113)  indicate  that  the  quality 
alXturkey  protein  was  not  reduced  due  an  electric  oven  heated  to 
eitjier  163  degrees  C.  or  228  degrees  C.  for  two  hours.    However,  the 
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nutritional  quality  of  the  turkey  protein  was  damaged  when  it  was 
heated  in  an  autoclave  for  24  hours.    Of  course  severe  treatment  like 
this  is  not  likely  to  occur  under  practical  conditions. 

The  method  of  cooking  used  also  affects  the  nutrient  retention 
of  flesh  foods.    For  example,  Burger  and  Walters  (52)  report  thiamin 
losses  ranging  between  15  an^  AO  percent' when  flesh  is  broiled,  40 
to  60  percent  when  it  is  fried,  and  30  to  60  percent  when  it  is 
roast.ed.     Cover  and  Smith  (59)  found  that  thiamin    and  niacin 
retention  remained  higher  in  broiled  beef  steaks  than  braised  beef 
steaks.    The  meat  of  beef  roasts,  cooked  of  course  by  dry  heat, 
contained  less  thiamin    but  more  niacin  than  the  meat  of  pot  roasts 
cooked  by  moist  heat:    Noble  (125)  reported  that  pan-  and  oven- 
broiled  cuts  of  beef,  pork,  and  lamb  showed  essentially  the  same  ^ 
percentages  of  thiamin    and  riboflavin  retention.    In  another  study. 
Noble  (127)  found  that  braised  meats  retained  a  larger  proportion  of 
thiamin    than  simmered  meats,  but  by  contrast  the  simmered  meats 
retained  riboflavin  better.  ^  *   '  ' 

Microwave  cooking  of  flesh  foods.    Several  research  groups 
(49,  124,  and  106)  have  fotmd  that  riboflavin  and  thiamine  retention  ^ 
in  meat  cooked  in  microwave  ovens  is  generally  similar  to  that  cooked 
by  conventional  methods.    But  studies  repoijted  by  Wing  and  Alexander 
(178)  reveal  that  cooking  chicken  breasts  by  microwave  results  in 
significantly  greater  vitamin  Bg  retention  than  roasting  by 
conventional  heat.    Not  only  did^the  conventional  heat  roasting 
result  in  a  larger  drip  volume,  but  the  vitamin       in  this  larger  - 

'by 

volume  was^more  concentrated  as  well.  * 
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Heat  processing  (canning  and  thermal  dehydration)  of  flesh  foods* 
Burger  and  Walters  (52)  have  reported  that  heat  processing  of  flesh 
foods  Including  canning  Is  responsible  for  some  reduction  In  protein 
value  as  a  result  of  the  destruction  or  reduced  availability  of  the 
constituent  amino  acids.    Generally  speaking,  three  types  of  reactions 
are  responsible  for  these  changes: 

1.  The  Halliard  reaction, 

2.  Cross-linkage  reactions  that  result  in  bonds  resistant  to 
enzymatic  hydrolysis  In  the-^ut,  and 

3.  Damage  to  sulfur  amino  acids  by  oxidation  or  desulp hydration. 
Prolonged  heating  at  high  temperatures  can  cause  extensive  damage  to 
the  protein  quality  of  flesh  foods,  but  again,  these  cpndltlons  are 
seldom  encountered  in  normal  commercial  processing. 

The  heat  processing  Involved  in  flesh  food  canning  results  in 

the  loss  of  several  vitamins.    Studies  reported  by  Burger  and  Walters 

(52)  s*how  that  the  thiamin    loss  in  canned  beef,  veal,  pork,  lamb, 

poultry,  and  fish  ranged  from  55  to  84  percent.    Riboflavin  and 

niacin  losses,  however,  were  generally  lov.    These  authors  also 

discovered  that  commercial  heat  processing  (canning)  resulted  in 

30  to  40  percent  destruction  of  pantothenic  acid.    Schroeder  (138)  . 

found  that  the  mean  loss  of  vitamin  Bg  in  ten  canned  seafoods  was 

48.9  percent,  while  the  mean  loss  in  four  meats  was  42.6  percent. 

Everson  et  al.   (67)  reported  on  thiamin    and. vitamin  B^ 
 •  0 

retention  of  aseptically  canned,  strained  beef  that  hacT  been  processed 
by  HTST  sterilization.     (Everson  et^  al . ,  67  and  66) 

•if 
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They  found  no  difference  in  the  vitamin  Bg  retention  of  the 

aseptically  canned  beef  and  jriie  conventionally  canned  product; 

/ 

however,  thiamin    retention  of  the  aseptically  canijed  beef  was  92.8 

>  # 

percent  versus  80.1  percent  for  that  of  convjaitionally  canned  beef. 

Loss  of  both  thiamin    and       occurred  during  storage  of  the  canned  \ 
beef,  and  this  phenomenon  appeared  to  be  unrelated  to  the  type  of 
canning  process  used. 

Therinal  dehydration  causes  a  greajt  deal  of  thiamine  destruction 
in^fljesh  foods.    Calloway  (55)  reported  that  from  50  to  70  percent 
^of  the  thiamin  -in  pork  is  destroyed  by  thermal  dehydration  although 
neither  riboflavin  nor  niacin  is  damaged  to  any  appreciable  extent. 
A  30-percent  loss  of  pantothenic*  acid  occurred  in  heat-dried  beef. 

Freeze  Dehydration  of  Flesh  Foods 

Burger  and  Walter  (52)  report  conflicting  results  on  the  effect 
freeze  drying  has  on  the  protein  quality* of  flesh  fopds.    One  study 
showed  no  significant  effect  of  this  process  on  the  protein  quality 
of  beef,  fish  or  chicken;  another  indicated  that  freeze  drying  causes 
a  deterioration  of  protein  quality  in  meat  as  4  result  of  the  protein 
or  amino  acid  degregation  in  the  Maillard  reaction.    This  deterioration 
could  have  occurred  during  storage  rather  than  as  a  direct ^result  of 
the  freeze  drying  process.    Rowe  jat  al .   (135)  found  no  loss  of 
thiamin  ,  riboflavin^  or  niacin  in  freeze  dried^  chicken,  but  Karmas  ^ 
et  al.   (98)  reported^  33-percent  loss  of  thiamin    in  freeze  dried  ' 
pork*    Conversely,  Thomas  et_  al ♦  (160)^  found  that  most  of  the  thiamin 
in  pork  products  remained  during  freeze  drying ♦    The  Thomas  group 
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studied  five  representative  flesh  foods*-»-chicken,^tre^f ,  pork,  shrimp, 

and  bacon — and  compared  their  nutritional  quality  after  pres^i^ation 

by  freeze  dehydration,  irradiation,  and  conventional  thermal  processing • 

In  general,  thei^y^sults  indicated  that  among  the  methods  and  products 

studied,  nutrient  content  was  least  affected  by  freeze  drying* 

Kramer  (103)  has  emphasized  that  cool  storage  temperatures  are 

essential  to  preserve  the  nutritive  quality  of  .dehydrated  flesh  foods. 

At  storage  temperatures  of  between  30  and  40  degrees  F«,  dehydrated 

pork  retained  90  percent  of  its  thiamin    for  twelve  months,  but  at  y 

70  degrees ^  the  loss  of  this  vitamin  was  over  25%  after  only  one  month 
of  storage ♦ 

Freezing  of  flesh  foods ♦    According  to  Mapson  (118)  there  is  no 

V 

evidence  of  nutrient  loss  in  flesh  foods  due  to  the  freezing  process, 
but  losses  do  occur  during  freezer  storage  and  thawing*    Pork  stored 
at  either  -18°  €♦  or  -26°       retained  60  percent  of  its  thiamine,  69 
^  percent  pf  its  riboflavin,  and  100  percent  of  its  niacin*  (Burger 
and  Walters,  52)^  Burger  and  Walters  report  that  additional  fat 
o?tidation  poses  another  problei?i  during  freezer  storage*    Oxidation  cal 
Jtiave  a  marked  destructive  effect  on  vitamins  A  and^E*^  Measures 
currently  being  used  to  impede  oxidation  include  low  temperature 
storage  (-30°  C*,  for  example),  the  rigorous  exclusion  of  oxygen  from 
the  packaged  product,  and  the  use  of  such  antioxidants  a§  BHT 
(butylated  hydroxytoluene) . 

Irradation  of  flesh  foods*  Reports  on  the  effect  ionizing  irradiation 
has  on  the  protein  quality  of  flesh  foods  conflict*  Melta  and  Johnson 
(120)  found  the  digestibility  and  biological  value  of  beef  to  be  . 
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unaffected  by  irradiation^  and  according  to  Reber  and  Bert  (13a)  the 
pro  tela  quality  of  irradiated  slurimp  equaled  that^of  pntreated  shrimp. 
But  Tsien  and  Johnson  (161)  reported  that  irradiation  seriously 
reduced  the  iWels  of  aspartlc  acid,  serine,  and  glycine  in  beef. 
These  findings  may  not,  however,  indicate  any  reduction  of  protein 
quality  since  aspartic  acid,  serine,  and  glycine  are  not  essential 
amino  acids*  *   '  ^ 

Irradiation  of  turkey  seveirely  reduced  the  thiamin  content 
according  to  Thomas  and  Calloway  (159),  but  the  reduction  of  riboflavin 
was  not  as  extensive,  and  niapin  was  quite  stable.    Day  et  al .  (61) 
reported  that  the  irradiation  of  ground  bee#  resulted  in  destruction' 
of  riboflavin  and  t>yridoxine,  but  they  found  little  effect  on 

V 

t 

inositol,  ni^clii^,  or  tryptophan.  ^ 

Curing  of  fleeh  foods.  Studies  reported  by  Burger  and  Walters  (52) 
reveal  that  curing  flesh  f9od8  produces  only  small  nutrient  losses. 
Consistent  losses  ,pf  thiamin    have  been  found  (up  to  26  percent),  but 

the  destruction  of  riboflavin  and  niacin  were  generally  low.  Frote^in 

/ 

quality^  of  cured  meat  has  been  reported  to  equal  that  of  raw  beef/;  but 
some  instances  of  reduction  in  avMlable  lysine  have  been  noted. 

The  Effects  *of  Cooking  and  Processing  on  the  Nutrient  Value  of  Milk 
and  Milk  Products 

The  cooking  effects  on  the  nutritive  quality  of  milk  resemble 
the  effects  of  those  processing  methpds  that  involve  heat  treatment. 
The  extent  of  nutrient  destruction  depends  upon  the  temperature  and  y 
the  length  of  cooking  time.    Therefore  we  do  not  irjt^end  to  examine 
the  effect  of  cooking  on  milk  separately;  rathej:  we  will  review  the 

\ 
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various  types  of  heat  treatmeitli^      ♦  f  lyi^^  ^'1 
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.    Milk  and  milk  products  are  reiied"upon  for  calcium^  protein^- 

'    '  I  ...  ' 

riboflavin,  and  some  vitamin'A.    Miny*?uch  produces  ar^  fc^Jtlfietf 

with  vitamin  D. ,  Rolls  and  Porter'- (131)-  recently  presfented  art* 

excellent  review  of  the  e*ffects  of  pi;ocessing  and'stor^ge  on  the  o  ^\ 

nutritive  value  of  milk  and  milk  products.  o  - 

Processing  of  liquid  milk.    According  to  Rolls  an(3  "Porte'r  .Usi) 
major  methods,  of  processing  liquid  milk  include  the  fo'llowing: 

1.    Methods  for  short-t^rm 'storage  (processed  products  viJLl "  - 
remain  unaffected  several  days  if  kept  cool) • 

a.  Pasteurization  by  the  "holder-process"  itx 
which  milk  is  heated  to  betweeft  61  and  65 
degrees  C.  for  30"  minutes.  * 

b.  Pasteurization  by  the  High-Temperature  Short  Time  ' 
'  '  (HTSIT)  process,  in  which  milk  is  heated  to  between 
/  71  and  73  C.  degrees  for  15  seconds.       '  -  ' 

2»    Methods  for  longet-term  storage 

a.     In-bottle  sterilization,  which  involves  -heating 
bottled/  homogenized  milk  to  between  llO  and  115- 
degrees  C.  for  from  20  to  40  minutes. 
^  h.    Ultra-high  Temperature  (UHT)  sterilization,  which 

involves  Keating' milk  to  between  130  and  150 
degrees  C,,for  one  second  apd  then  either  filling 
it  .aseptically  into  suitable  sterilized  cdntainers 
.  «  or  filling  it  into  nonsterilized  bottles  and  , 
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*  ^  *     "  resterili^ing  by  heating  to  froin  110  to  120  degrees  C. 

for  from  15  to  20  minutes. 

» 

Roll^.and  Porter  (131)  report  that  the  fat,  the  fat  soluble 
vitaniins,  the  carbohydrates  and  the  minerals  of  milk  remain  essentially 
uneff^cted  by  heat  treatment.    Pasteurization  and  the  UHT  aseptic 
fi^^ling  process  have  little  effect  on  the  net  protein  utilization  (NPU) 
of  m±M  protein,  bu:  in-bottle  sterilization  and  in-bottle  resteriliza- 
tion  of  UHT  milk  causes  losses  in  true  digestibility,  and^ a  fall  in 
the  milk's  biologic  value  due  to  reduced  availability  of  lysine  and 
methionine.  *  " 

According  to  Rolls  and  Porter  (131) ,  the  effect  of  heat  processing 
of  liquid  milk  varies  with  the  vitamin  in  question  and  the. harshness 
^  xi^i  the  treatment.    Four  of  the  B-complex  vitamins,  ribof lavi^^^,;a*^n, 

pantothenic  acid,  and  bio tin  are  unaffected  by  all  the  h^at  processes • 
The  only  vitamin  affected  by  conventional  pasteurization  is  vitamin  C 
which  is  reduced  by  from  20  to  25  percent.    In-bottle  sterilization 
resulted  in  a  3S,  percent  loss  of  thiamin  ,  a  50  percent  loss  of 

vitamin       and  folacin,  and  a  90  percent  loss  of  vitamin  B  J 
^  12  and  / 

vitamin  C.    .The  UHT  resterilization  process  caixsed  20-percent  losses 

of  thiamin  ,  B^  and  B^^*  a  30-percent  los.s  of  folacin,  and  a"  ^-percent 

loss  of  vitamin  C.    The  UHT  aseptic  filling  process  caused  the^ast 

destruction  of*  water  soluble  vitai^s  with  only  a  10-percent  loss  of 

^-^B^,  and  iclacin,  and  a  25-percent  loss  of  vitamin  C.'^ 

conditions  also  affect  the  nutrient  retention  of  milk. 

Regardless  of  any  prior  treatment,  significant  losses  of  riboflavin, 

^itamin^C,  and  vitamin  Bg  occur  if  milk  is  exposed  to  direct|:^light. 
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diffused  daylight,  or  fluorescent  light.    Also  the  level  of " residual 
oxygen  in  milk  will  have  a  marked  effect  on  its  retention  of  foiacin 
and  vitamin  C.    Rolls  and  Porter  (131)  point  out  that  "froip  a 
nutritionist's  viewpoint,  the  eliniination  of  oxygen  before  storage  is 
desirable,  although  this  may  result  in  a  product  with  ^'a  more 
persistent  'cooked'  flavor. ^ 

Concentrated  milks.    Milks  from  which  water  has  been  removed  or  that 

have  been  heat  sterilized  consist  mainly  of  evaporated  and  sweetened 

condensed  milks.    According  to  Rolfs  and  Porter  (131),  the  nutrient 

losses  in  evaporated  milk..are.in  general  the  same  as  th^s^in  in- 

bottle  sterilization.    Storage  o'f  this  product  for  sevei 

results  in  progressive  losses  of  vitamin  C,  vitafttn  B^,  vrt 

6 

and  possibly  riboflavin  an^  foiacin  as  well.    Losses  of, the  amino 
acid  lysine  become  apparent  after  a  yearns  storage,  which  in  many 
cases  result  in  a  "^reduction  of  milk's  biologic  value  to  below  that 
found  after  the  initial  treatment.    Addition* of  sucrose  to  sweetened, 
condensed  milk  produces  considerable  bacteriological  safety, 
consequently  less  drastic  heat  treatment  i\^  necessary  and  nutrient' 
losses  are  in  the  same  order  as  those  that  occur  during  pasteurization, 

Dried  milk.    Dry  milk  is  dried  by  two  methods:    spray-rdrying  or 
roller-drying.  ^Neither  method  has  a  marked  effect;  on  "the  vitamirN-^ 
content  or  protein  value  of  milk  according  to  Hodson  (91)  and  Rolls 
and  Porter  (131).    ^/ever,  the  roller-drying  method  is  the  harsher 
method,  so  far  as  protein  quality  is  concerned  and  if  not  done 
efficiently  it  can  reduce  the  biologic  value  of  milk*protein  because  ^ 
of  the  decreased  availability  of  thp  amino  acid  lysinWnd  methionine 
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-  It  catjses.  , 

■  * » 

If  storage  conditions  are  satisfactory,  dried  milk  powders  can  be 
kept  for  several  years  with  little  protein  of  vitamin  loss.     Rolls  and 
Porter  (131)  point  out  tliat  cool*  storage  temperatures  and  low  relative 
humidity  are  important  factors  in  keeping  the  moisture  content  of  the 
powder  below  5  percent  and  thus  preventing  the  Maillard  reaction  frcn 
occurring.     (The  Maillard  reaction- reduces  the  availability  of  aniino 
acids. )  V  .-'  ' 

Irradiated  milk.    Sterilizing  idlk  with  ionizing  irradiation,  report 
Melta  and  Johnson  (120),  reduce  its  biolagic  value  below  that  of 
heat  sterilized  milk.    Kraybill  (104)  reports  that  vitamins  A,  E,  and 
C  in  milk  are  highly  sensitive  to  ionizing  irradiation  and  that 
riboflavin  is  moderately  sensitive. 

Cheese.    Rolls  and  Porter  (131)  state  that  the  pj?tJ^mate  composition 
of  different  whole-milk  cheeses  are  similar  even  though  the  preparation 
techniques  yary^reatly.    The  proteins  of  these  cheese  are  slightly 
inferior  to  those  of  whole  milk  because  the  whey  pTRrt«ins,  with  their 
fi'igher  content  of.  sulfur  amino  acids,^are  lost.  .  Partition  of  the  curd 
and  whey  also  causes  the  loss  of  significant  amounts  of  niacin, 
vitapin  Bg,'  vitamin  B^^'  folacin,  vitamin  C,  and  lactose.  During 
"ripening,"  the  remaining  vitamin  C  is  lost,  but  several  of  the  B 
vitamins  may  be  synthesized • 

Filled  and  imitation  milks.    Brink  et  al.  (50)  compiled  an  extensive 
review-  comparing  the  nutritional  value  of  milk  with  "filled"  and 
imitation  milks.    They  define  filled  milk  as  "a  product  made  by 
combining  fats  or  oils  other  than  milk  fat  with  milk  solids,  with  the 
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resulting  product  in  the  .semblance  of  milk/'    The  type  of  milk  solids 
included  in  this  definition  are  "any  milk,  cream,  or  skimmed  milk, 
whether  or  not  condensed,  evaporated,  concentrated,  powdered,  dried  or 
desiccated."    The  Food  Drug  Administration  (70)  is  seeking  to  find 
more  suitable  connnon  names  for,  such  products  and  to  establish  standards 
and  labeling  for  these  foods.     Imitation  milk  "purports  to  be,  or 
resembles,  milk  but  contains  no  milk  products  as  defined  abo^e."    The  ^ 
Food  and  Drug  Administration  (69)  regulations  now  dispense  with  the 
term  "imitation,"  and  common  or  usual  names  are  used  for  3uch  products. 

[ 


Two  types  of  filled  ^Iks  have  been  identified  by  Brink  et  al. 


(50): 


One  is  a  combination  of  fluid  skim  milk,  with  or  without 
skim  milk  solids,  and  a  vegetable  fat  mdde  in  the  semblance  'X^^ 
of  milk.    A  seconcTtype  basically  contains  water,  nonfat  dry 
milk,  vegetable  fat,  and  an  additional  source  of  protein  such 
as  soy  protain  or  sodium  caseinate. 

The  fat  used  in  filled  milk  is  usually  hydrogenated  coconut  oil  which 

is  high  fn  saturated  fatty  acids  and  low  in  unsatiira^ed  fatty  acids. 

These  products  contain  the  nutrients  of  skim  milk  to  the  extent  thai 

skim  milk  is  used,  and  some  are  fortified  with  vitamins  A  and  D.  Brink 

et  al.  further  reported  that  the  protein  and  amino  acid  content  of  the 

filled  milks  studied  compared  favorably  with  fluid  whole,  milk.  However 

these  investigators  point  out  that  imitation  milk  products^an  in  no 

seMe  be  considered  replacements  for  milk  in  terms  of  y>ife5?^^ 

mlnera.Is^j^^^^d  vitamins.     In  fact,  the  products  analyzed  in  the  Brink 

study  contained  only  one  percent  protein. 
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Cooking  ami  Processing  Fruits  and  Vegetables 

Fruits  ajid  vegetables  are  relied  upon  for  their  contributions  ftf 
Vitamins  A  and  C  and  some  mine^ls  including  iron  and  calcium.  For 
this  reason  th^  retention  of  vitamins  A  and  C  during  the  cooking  and* 
processing  of  vegetables  has  received  considerable  attention* 

Effect  of  cooking <    Fox  and  Cameron  (73)  reported  on  the  comparative 
retention  of  vit^n  C  in  brussels  sprouts,  cauliflower,  peas,  and 
spinach  subjected  to  three  different  cooking  methods.  Retention 
ranged  from  70  to  81  percent  during  boiling;  from  68  to  91  percent 
during  steaming,  and  from  80  to  97  percent  during  pressure  cooking. 
The  effect  of  the  length  of  cooking  time  on  vitamin  C  retention  in 
these  vegetables  was  also  reported.     In  brussels  sprouts  and  carrots, 
12 ^percent  mord  of  the  vitamin  was  lost  when  the  copking  time  increased 
from  20  to  30  mfcutes^  whereas  the  loss  in  cabbage  was  increased  by 
61  percent  wherithe  ?ts)king  time  was  increased  from  30  to  90  minutes. 
Th^loss  in  potato^^-Jrf^reased\^y^^  when  the  cooking  time 

increased  from  30  to  90  minutes.  / 

Vitamin  A  activity^  in  f  ruit^and  vegetables  has  generally  been 
considered  stable  under  most  cooking  conditions.    Recent  work  by 
Sweeney  and  Marsh  (154),  however,  has  revealed  that  some  vitamin  A 
activity  is  lost  during  cookirig.    Some  of  the  carotene    precursors  of 
Vitamin  A  in  the  raw  foods  is  converted  to  less  biologically  active  forms 
pf  cJbPotene.    This  conversion  reduced  the  Vitamin  A  activity  in  the 
green  vegetables  b^between  15  and  20  percent,  while  the  reduction  in 
yellow  vegetables  attributabl^  to  cooking  ranged  as  high  as  between 
30  and  35  percent  in  some  oases ♦ 
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Loss  of  minerals  during  cooking  of  fruits  and  vegetables  can  be 
attributed  to  leaching.    Krehl  and  Winters  (105)  determined  the  loss 
of  calcium,  iron,  and  phosphorus  in  twelve  different  vegetables  cooked 
in  varying  amounts  of  water.    Their  data  revealed  that^  greatest 
retention  of  the  minerals  occurred  when  the  vegetables  were  cooked 



with  no  added  water,  and  the  least  retention  was  found  when  cooEing 
water  covered  the  vegetables.  .  Teply  and  Derse  (156)  studied  the 
effect  of  cooking  20  different  frozen  vegetables  in  one-quarter  cup  of 
water. ^  They  found  little  leaching  of  nutrients  into  the  liquor, 
except  in  the  case  of  turnip  greens.    Little  degradation  of  thiamin  , 
niacin,  and  riboflavin  occurred.    Retention  of  beta-carotene,  folic 
acid,  pantothenic  acid  and  vitamin       was  generally  good,  but  in  a 
few  cases  there. was  a  50-percent»loss.    The  lowest  retention  of 
^  vitamin  C  appeared  in  cut  grepn  beans,  sliced  collard  greens^  cut 
com,  and  chopped  spinach,  all  of  which  ^registered  a  loss  of  between 
52  and  73  pe^-cent.    There  was,  however,  over  90-percent  retention  of 
vitamin  C  in  a  number  of  products. 

Conflicting  feyidenCe  has  been  reported  on  the  effect  of  microwave 
cookery  on  nutrient  retention^capacities  in  vegetables.    Kylen  jet  al. 
(i06)  found  no  significant  difference  in  vitamin  C  retention  when 
green  beans,  brocQpli,  cauliflower,  and  soybeans  were  pt^pared  by 
microwave  cookery  and  by  conventional  cookery.    Thomas  et_  al.  (158) 
found  the  retention  of  several  water  sdJCfcble  nutrients  in  vegetables  to 
be  better  in  pressure  cooking  thefc  in  either  boiling  or  microwave 
cooking*  *' 

*  ' — 
Gordon  and  Noble  (82)  reported  that  cauliflower  and  cabbage 


306 


ERIC 


Kit 


\ 


^94  *    \  ^  . 

cooked  by  microwaves  retained  more  vitamin  C  than  the  same  vegetables 
cooked  in  pressure    saucepans,  or  boiling  water.    The  magnitude  of 
the  difference  in  vitamin  C  retention  irt^ all  of  these  studies  was 
small,  however.    Thi^s  Cameron  and  Fox  (73)  conclude  that  .the  general 
loss  of  vitamin  C  in  vegetables  depends  more  on  the  volume  of  water 
used  and  the  cooking  time  than  on  the  method  of  cooking. 

Effect  of  canning >    Nutrient  loss  in  canned  foods  may  occur  during 
washing  and  preparation,  blanching,  sterilization,  and  storage. 
According  to  Cain  (54),  vitamin' C  is  more  abundant  in  the  apple  peel 
than  in  the  cortex  used  in  apple  slices.    The  "waste"  core  of 
pineapple,  moreover,  contains  more  vitamin  C  than  the  flesh;' and 
niacin  seems  to  be  richer  in  the  epidermal  lay^r  of  carrot  root  than 
in  the  part  that  remains  after  peeling.    Cain  <54)  further  reports 
studies  which  reveal  that  a  slightly  greater  loss  of  vitamin  C,  niacin 

r 

and  thiamin    in  peas,  green  beans,  and  limar  b'eans  occur  a^blanching 
temperatures  and  blanching  times  increase.    Steam  blanching  occasions 
more  thiamin    retention  inT:hese  vegetables,  than  water  blanching. 
Peas  and  beans  blanched  by  the  microwave  methods  retained  more 
vitamin  C  than  peas  and  beans  blanched  in  water,  but* about  the  same 
amount  as  peas  and  beans  blanched  in  steam.    Eheart  (65)  found  that 
broccoli  blanched  in  microwave  retained  more  vitamin  C  than  broccoli 
blanched  in  water. 

Data  reported  by  Goldblith  (79)  revealed  that  high  temperature 
short  time  (HIST)  sweet  pea  blanching  enhanced  the  vitamin  C  and 
thiamin    retention  over  that  x)btained  by  regular  water  blanching.  \ 
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The  mean  total  loss  of  vitamin  C  in  commercially  canned 
asparagus,  lima  beans,  and  spinach  ranged  from  5  to  33  percent; 
niacin  retention  ranged  between  6  and  17  percent;  thiamin  between 
8  and  42  percent;  and  riboflavin  from  10  to  24  percent.     (Cain,  54) 
Shroe4er  (138)  studied    itamin  Bg  and  pantothenic  acid  losses  in 
22  canned  vegetables  and  24  canned  fruits  and  f rujj;;-^ices .  Compared 
to  the  caw  product,  B^,  losses  in  the  vegetables  Jranged  from  57  to 
77  percent,  while  pantothenic  acid  losses  ranged  from  46  Co  78  percent. 
The  mean  loss  of  vitamin  Bg  in  the  fruits  and  fruit  juices  was  37.6 
percent;  pantothenic  acid  figure  was  50.5  percent. 

Sweeney  and  Marsh  (154)  found  that  the  reduction  in  vitamin  'A 
activity  of  green  and  yellow  vegetables  attributable  to  canning 
resembled  the  usual  loss  during  cooking.  ' 

K 

Nutrient  retention  in  fruit  and  vegetable  products  canned  by 

V 

the  aseptic  process  has  received  some  attention.    Data  reported  by 
Cain  (54)  revealed  that  strained  lima  beans  lost  15  percent  of  their 
thiamin    in  the  aseptic  process  versus  42.  percent  in  the  conventional 
process.    Essentially  100  percent  retention-  was  obtained  in  tomato 
juice  concentrate.    However,  s^torage  of  these  products  at  86"*  F.  for 
nine  months  caused  a  28-percent  loss  of  thiamin    in  the  beans 
regardless  of  their  processing  method  and  at/least  a  negligible  loss 
in  the  tomato  juice.    Lun  and  Sioud  (116)  studied  the  stability  of 
aseptically  canned  pear  puree.    High  temperature  storage  caused 
discoloration,  faster  corrosion  of  the  tin  coating  of  the  container, 
and  formation  of  hydrogen  gas  in  the  head  space,  but  the  investigators 
report  no  nutrient  values.    Thiamin    retention  in  conventional  and 
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aseptically  processed  plum  tapioca  and  split  peas  with  ham  (baby  food) 
was  reported  by  Bongalon  ejt  al .  (48).    Retention  was  higher  in  the 
aseptically  processed  products.    Losses  that  occurred  during  storage 
were  traced  to  storage  temperatures  and  time  spans.    Chen^t^l.  (56) 
found  that  the  aseptic  cannin^g^rocess  allowed  a  higheif  level  of  free 
amino  acids  in  canned  strained  peas.    Everson  et^  al.  (66)  found  a  higher 
retention  of  thiamin  in  aseptically  canned  strained  lima  beans  than  in 
conventionally  canned  ones,  whereas  the  vitamin       retention  of  strained 
beans  canned  by  these  two  methods  was  about  the  same.  * 

Vitamin  retention  in  canned,  stored  vegetables  also  depends 
on  th^  storage  temperature.    According  to  Kramer  (103)  canned  peas, 
^^/^een  beans,  and  lima  beans  lose  just  a  small  percent  of  their  vitamin 
C  content  when  stored  at  temperatures  below  40  degrees  F.,  but  they 
lose  about  15  percent  when  stored  at  80  degrees  F.,  for  up  to  one 
year  and  about  25  , percent  wherf  stored  at  this  temperature  for  longer 
than  one  year.    Significant  losses  of  thiamin  also  occur  in  canned  y 
vegetables  when  storage  temperatures  are  ten  degrees  lower.  Accord- 
ing to  Cain  (54),  low-acid  canned  vegetables  retain  less  thiamin -than 
canned  fruits  retain.    Up  to  a  50-percent  loss  can  be  expected  in 
canned  vegetables  after  24  months  of  storage  at  80  degrees  F.  Thiamin 
loss  in  tomato  juice  stored  one  year  at  85  degrees  F.  was  15  percent, 
but  the  loss  increased  to  69  percent  when.th^  juice  was^^stored  at  110 
degrees  F.  for  a  year*    Orange,  grapefruit,  and  tomato  juice  stored 
at  a  temperature  range  of  between  50  and  80  degrees  F.  for  24  months 
lost  only  25  percent  of  its  thiamin. 


30.;) 


297 


Vitamin  C  retention  in  citrus  juices  is  a  very  important  topic 
%lnce  these  juices  are  popularly  accepted  as  prominent  sources  of  the 
.^ftamin.     Cain  (54)  reported  that  canned  citrus  juice  processed 
under  present  practices  retain  between  92  and  97  percent  of  their 
ascorbic  acid  and  that  low  values  in  the  products  purchased  on  the  — 
open  market  probably  stem  from  improper  storage  practices.  According 
'to  Kramer  (103),  fruit  juices  stored  a^  40  degrees  F.  or  less  lose  • 
very  little  vitamin  C  even  after  12  months.  .If  they  are  held^at 
higher  temperatures,  however,  the  loss  is  great.    For  example,  over 
half  the  vitamin  C  may  be  lost  in  four  months  if  frait  juices  are 
stored  at  98  degrees  F. 

o 

Effect  of  freezing  on  the  nutrient  retention  of ^ fruits  and  vegetables. 
The  actual  freezing  process  has  very  little  effect  on  the  nutrient 
content  of  fruits  and  vegetables.    Rather,  losses  occur  during  the 
blanching  process  and  during  storage,  and  the  losses  depend  upon  the 
length  of  storage  time  and  the  blanching  temperatures^ 

Blanching  losses  are  essentially  the  same  as  those  that  occur  in 
the  blanching  that  precedes  canning.    Kramer  (103)  has  reviewed  the 
effects  of  freezer  storage  on  fruits  and  vegetables  and  has  found 
that  asparagus,  green  and  lima  beans,  and  peas  stored  at  -5  degrees  F. 
maintain  at  least  90  percent  of  the  original,  vitamin  C  .content  for 
12  months.    However,  lower  storage  temperatures  are  desirable  for 
broccoli,  cauliflower,  spinach,  and  peaches  because  these  foods  will 
lose  from  20  to  50  percent  of  their  vitamin  C  when  stored  for  12  months 
at  temperatures  'as  high  as  only  5  degrees  F.    Vitamin  C  in  orange  juice 
however,  is  quite  stable  for  two  years  at  O/.degrees  F. ,  and  less  than 

31-0 


298 


10  percent  is  lost  at  temperatures  as  high  as  '40  degrees  F,  > 

Other  -repojrts  confirm  the  stability  of  vitamin  C  in  frozen  ^ 
orange  juice.    Rakieten ,et  al,   (129)  reported,  that  vitamin  C  values 
of  fresh-frozen  orange  juice,  (reconstituted  concentrate),  showed  a 
higher  average  value  than  freshly  squeezed  orange  juice.  No 
significant  losses  of  ascorbic  acid  took. place  either  in  fresh- 
frozen  or  in  freshly  squeezed  orange  j.uice  when  stored  at  ordinary 
refrigerator  temperatures  for  as  long, as.  24^ hours,    Lopez  et  al,  (115) 
found  little  loss  in  the  vitamin  C  content  of  reconstituted  frozen 
orange  juice  after  eight  days  of  refrigerator  storage.    Orange  juice 
also  retains  its  fola'cin, content  rather  well,     (Butterf ield,  53), 
Schroeder  (138),  studying  vitamin       and  pantothenic  acid  in 

frozen  vegetables,  fruits  and  fruit  juices,  found  that  vitamin  B^  losses 

.6 

in  22  vegetables  ranged, from  37  to  56  percent  while/the  pantothenic' 

acid  losses  ranged  from  37  to  52  percent.    The  av«age  B.  loss  ii\  24 

6 

fruits  and  fruit  juices  wa's  15,4  percent  while  the**J)antothenic  acid 

/ 

loss  was  7,2  percent. 


Effect  of  dehydration  on  fruits  and  vegetables,    Calloway  (55)  has 
reviewed  the  effects  of  thermal ^dehydration  on  vegetables,  -Retention 
of  beta-carotene  (the  vLtamin  A  precursor)^ is  reported  to  range  from 
70  to  100  percent  of  that  foun^ln  the  raw^ product.    Only  marginal 
losses  of  riboflavin,  niacin  and  pantothenic  aciii  have  been  foun^  as  a 
result  of  heat  dehydration.    The^use  of  sulfite, in  dehydrated  foods  is, 
however,  quite  detrimental  to  thiamin    retention,  Un^ulfited 
dehydrated  vegetables  will  usually  retain  between  80  and  90  percent  of 
* 
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their  thiamin  ,  but  only  about  25  perceat  is  retained  in  the  suifited 
product.    Conversely,  sulfiting  encourages  vitamin  C  retention. 
Thomas  and  Calloway  (160)  report  that  s^ifited,  dehydrated  cabbage 
retained  large  amounts  of /vitamin  C,^   But  Calloway  (55)  emphasized 
that  losses  of  vitamin  C  in  the  presence  or  absence  df  sulfite  is 
extremely  variable  in  thermally  dehydrated  vegetables,  ranging  from 
complete  destruction  to  good  retention  with  50  percent  being  an 
accepted  average  value, 

Freeze-dehydration  of  fruits  and  vegetables.    According  to  Hollingsworth 
(92)  more  research  into  the  nutrient  retention  properties  of  freeze- 
dried  foods  must  be  done.    Loss  of  vitamin  C  in  freeze-dried 
vegetables  can  be  as  low  as  10  or  20  percent,  including  the  vitamin  C 
lost  during  blanching  before  the  drying  process.     Steam  scalded, 
freeze-dried  peas  ^retained  from  80  to  92  peircent  of  their  vitamin  C. 
Cooked,  freeze  dried  carrots ' approximated  to  cooked  raw  carrots  in 
beta-carotene  (pro-vitamin  A)  content,    Sweeney  and  Marsh  (154) 
reported  similar  results  in  freeze  dried  carrots. 

Weits  ejt  al.,(177)  compared  nutrient  losses  in  canned,  frozen, 
thermally  dehydrated,  and  freeze-dried  spinach,  peas,  and  green  beans. 
They  found  vitamin  C  retention  lowest  in  canned  and  thermally  dehydrated 
.vegetables  and  highest  in, the  freeze-dried  and  frozen  ones.  Thiami^i 
retention  was  better  in  the  thermally  dehydrated  and  freeze-dried 
products  and  poorest  in  the  canned.    Little  riboflavin,  potassium, 
iron,  or  calcium  was  lost  diA?iQj^  the  various  processing  procedures. 

Regardless  of  the  method  of  dehydration,  ^storage  conditions 
can  profoundly  affect  the  nutrient  retention  of  dri^d  fruits  and 
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vegetables.    HolUngsworth  (92)  has  reported  that  vitamin  C  loss  occurs 
when  dehydrated  fruit  is  stored  in  air.    Fruit  bars  made  of  dried 
apple,  lemon,  and  sugar  stored  at  18* degrees  and  37  degrees  C.  lost 
vitamin  C  more  rapidly ^than  when  stored  in  nitrogen.    At  18  degrees 
C.,  the  average  loss  was  74  percent  in  air  compared  with. 57  percent  in 
nitrogen.    At  -5  degrees  .C. ,  however,  losses  in'both  air  and  nitrogen 
were  small. 

Calloway  (55)  reported  that  dehydrated  orange  juice  stored  at 
room  temp^tures  loses  practically  no  vitamin  C  provided  the  moisture 
content  is  "very  low."  ' 

Kramer  (1  j3)  notes  these  effects  of  stOra^lPbonditions  on 
nutrient  retention  in  dehydrated  vegetables:    Tomato  flakes  lost 
practically  no  vitamin  C  when  stored  at  40  degrees  F.  at  moisture 
levels  of  from  1  to  5  percent.    However,  when  storage  temperatures 
were  70  degrees  F.  and  moisture  1  percent.  Vitamin  C  loss  was  10 
percent;  it, increased  to  30  percent  at  5  percent  moisture  levels. 
A  storage  temperature  of  100  degrees  F.  produced  a  30  percent  vitamin 
C  loss  within  a  32-week  storage  period  even  though  the  moisture  level 
was  only  1  percent,  whereas  a  5  percent  moisture  level  at  the  100' 
degrees  F.  resulted  in  an  80  percent  vitamin  C  loss.    To  retain  the 
vitamin" content  of  dehydrated  onions,  cabbage,  white  potatoes,  and 
rutabagas  for  one  year,  Kramer  found  storage  temperatures  of  between 
30  and  40  degrees  F.  ,to  be  necessary.    Kramer  concluded  that  "the  oiily 
way  of  maintaining  both  sensory  and  nutritional  quality  of  dried  "foods, 
for  extended  time  periods,  is  to  store  them  at  the  appropriately  low 
temperatures  and  low  rel-ative  humidities,  particularly  if  the  dried 
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products  are  not  packed  in  air-tight  containers."    :  • 

Effect  of  Irradiation  of "Fruits  and  Vegetable&»    Stu3ies ^reported 
Cain  (54)  Indicate  that  ionizing  irradiation  of  friiit  caused  Mo. 
.significant  loss  in  vitamin  C  if  the  level  of  irradiation  was  such., 
that  the  fruit  was  otherwise  acceptableo    Irradiated  green  papayas 
and  mangoes  exhibited    no  reduction  in  their  vitamin  C  content.  kA  o 
dose  rate  effect  on  vitamin  C  content  was  reported  when  strawberries 
Vete  exposed  to  gamma  radiation.  JThomas  jet,al^«  (160)  reported  that 
irradiation  of  ca^ba^e  oxidized  all  of  the  ascorbic  acid  to  the 
dehydro*form.    Most  of  this  was  further  oxidized  when  the  cabbage  was 
cooked,  resulting  in  a  ver^^ow  retention  of  vitamin  C. 

Effect  of  Cooking  and  Processing  on  Eggs 

Fox  and  Cameron  (73)  have  pointed  out  that  cooking  of  eggs  results 
fn  little  loss  of  nutritional  value  except  that,  on  the  average,  20 
percent  of  the  thiamin* and  10  percent  of  riboflavin  are  destroyed. 
Burger  and  Walters  (52)  have  reported  that  neither  the  freezing  nor  the 
f reeze-drying  process  have  any  significant  effect  on  the  nutritive 
quality  of  eggs.    Thermal  dehydration  of  eggs  can,  however,  result  in 
a  loss  of  protein  value  if  a  harsh  heat  treatment  is  used. 

Dehydrated  eggs  may  lose  nutrients  during  storage.    According  to 
Burger  and  Walters  (52) ,  egg  dehydration  involves  a  desugaring  process 
that  removes^ glucose  from  the  eggs  and  subsequently  improves  the 
stability  of  the  .-dried  prouuct  during  storage.    Nevertheless,  Kramer 
(103)  has  reported  that  dehydrated  eggs  should  be  held  in  freezer 
storag^  if  satisfactory  levels  of  nutrients,  particularly  vitamin  A, 
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are  to^  be  maintained  for  longer  than  one  mont^^  vitamin  A  retention 
of  90  percent  was  obtained  in  dgn^drated  eggs  held  for  12  monthS  at  a 
temperature  of  -10  degrees  F.    If  the  storage  temperature  was  raised 
to  0,  vitamin  A  loss  during  one  year  exceeds  2k  perdent^'  Itr  readies  • 
50  percent  when  the  storage  temperature  reaches  Vo  degrees  F.  ^ The 
thiamin    in  dehydrated  eggs  was  found  to  be  not  quite  as  labile  as  the 
vitamin  A;  90jper  cent  retention,  ^puld  bjs  obtained  .during  one  year  of  - 
storage  at  0  degrees\F.    Riboflavin,  niicin,  pantothenic  acid,  and 
^  vitamin  A  are  relatively  stable  in  dehydrated  eggs  Stored  ap 

to  nine  months  at  0  degrees *F,    but  storage  for  longer  periods  results 
in  the  rapidly  increasing  loss  of  some  of  these  vitamins. 

Effect  of  Cooking  and  Processing  on  Cereal  arid-'Oecft^l  grdducts 

Th63  substantial  nutritive  loss  that  may  result  from  refining 
of  cereal  has  been  reviewed  earlier  in  this  discussion.    But  Lang 
(110)  has  reviewed  the  effect  of  cooking  on  nutritive  value  of  cereal 
and  cereal  products.    Heating  wheat  at  100  degrees  C.  was  reported 
actually  to  improve  its  nutritional  value,  but  overheating  causes  a 
^decrMAP,    ffome  cooking  methods  cause^no  deterioration  of  the  nutritive 
value  of  com,  bu'T'wate)  soluble  nutrients  can  be  lost  f rom  ,rice  due 
.to  leaching  into  Q^cess  amounts  of  cooking  water,  which  may  subsequently 
be  ^discatded. 

Lang  also  reported  that  some  loss  of  protein  value  normally  occurs 
in  bread  baking.^  This  loss  apparently  occurs  in  th^  cnist  where  the 
Maillard  reaction  destroys  some  of  the  available  lysine.    These  lysim 
losses  ranged  from  9.5  to  23.8  percent  and  varied  with- the  baking  time] 
the«baking  temperature,  and  the  loaf  size.    Amino  acid  losses  due  to 
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baking  are  much,  greater  in  breads  made  with  amino-acid-fortif ied  flour 
than  in  breads  made  with  unfortified  flour*    Certain  commercial  cereal 


processes  that  involve  severe  h^at  treatment  like  toasting  or  "gun 
explosion,"  have  been  reported  tX cause  a  large  j^s  of  lysine  and  a 
general  deterioration  of  nutritive  value  (110). 

According  to  Kramer  (103)  flours  that  are  essentially  comminuted 

 dry  or  dehydrated  cereal  products  readily  lose  nutrients  urfder  adverse 

storaga-eynditions.    Both  vitamin  loss  and  protein  quality  deterioration 
may  occur/ at  high  storage  temperatures.    Wheat  flour  that  is  not  sealed 
in  air-tigot  containers  requires  storage  temperatures  of  38  degrees  F. 
to  retain  90  pi^cent  of  its  protein  value  for  siy  months  and  still 
lower  temperatures  if  it  is  to  be  held  longer.    When  wheat  flour  was 
stored  in  sealed  jati,  a  full  90  percent  of  its  protein  value  remained 

for  12  months  at  38  degrees  F. 

.  '        .        .       ^  ' 

Effect  of  Cooking  on  the  Nutrient  Content  of  Fats  and  Oils 

Considerably  interest  in  the  effects  of  cooking  on  the 
nutritional  value  and  toxicological  properties  of  fats  has  developed 
recently.    Thermal  oxidafi^on  of  f^t  occurs  during  cooking,  and. this 
can  result  in  a  decrease  fLn  the'  p(utritional  quality  of  the  fat. 
Furthermore,  thes degraded  pVojdticts  that  resist  from  this  oxidation 
may  help  destroy  other  nutrients  in  food  partially  composed  of  fat 
or  in  food  cooked  in  fat.    According  to- Lang.  (110),  phe  amount  of 
thermal  fat  oxidation  that  takerf^'place.  and  its  ultimate  effects  depend 
on  such  factors  as  fatty  acid  composition^,  time  of  heating,  temperature 
used,  extent  of  aeration,  surface-volume  relationships,  and  presence 
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oxidative  changes  may  occur  in  fat:       *  ^  - 

[T]h9se  that  occur  when  fats  or  oils  are  exposed  to  oxygen 
at  relatively  low  temperatures,  even  at  room  temperature. 
The  principal  changes  consist  in  the  production  of  hydro- 
s' perostides.     [Hydroperoxides  destroy  vitamins,  particularly 

vitamin  A  and  E,  amino  acids  and  other  compounds  susceptible 
to  oxidation. ] 

The  .second  group  of  changes  is  found  in  fats  or  oils  heated 
to  higher  temperatures  exceeding  approximately  150  degrees  C. 

At'  these  temperatures,  the  hydroperoScides  become  unstable  and  numerous 

secondary  compounds  are  formed. 

The  polyunsaturated'   fatty  acids  are  most  susceptible  to 

oxidation.    One  of  the  major  polyunsaturated    fatty  acids  in  fats  is- 

linoleic  acid  which  is  an  essential  nutrient.    Thus,  oxidation  of  the 

polyunsaturated    fatty  acids  reduces  the  nutritive  value  of  fat. 

Kilgore  and  Bailey  (101)  studied  the  degradation  of  linoleic  acid  in 

various  fats  used-  for  frying.    After  the  fats  had^been  used  to  fry 

potatoes  for  intermittent  perio4s  totaling^* 5  hours,  the  linoleic 

acid  contexit  of  safflower  oil  was  reduced  by  2.9  percent,  that  of  com 

oil  5.5  percent,  cotton  seed  oil  6.5  percent,  and  shortening  3.5 

percent.    In  a  later  study,  Kilgore  and  Windham  (102)  studied  the 

changes  in  the  linoleic  acid  content  of  frozen,^  deep  fried  potatoes 

by  frying  the  potatoes  in  a  repeatedly  used  commercial  blend  of 

cottonseed  and  soybean  .oil.    These  potatoes  were  held  in* freezer 

storage  for  six  months  and  then  reheated  (a)  in  oil  in  a  deep  fat  fryer, 

(b)  in  a  conventional  oven,  and ''(c)  in  a  microwave  oven.    The  last 

pound  of  fried  potatoes  contained  less  linoleic  acid  than  the  first 

pound  fried,  regardless  of  method  of  he^t±ng#    The  authors  felt  that 

[T]here  seems  to  be  little  justification  for  preferring 
one  method  of  heating. frozen  deep-fried  potatoes  over 
^      another,  but  some  consideration  should  be  given  to 
degradation  of  linoleic  acid  with  repeated  use. 


ERIC      \  . 


305 


Lang^  (110)  has  expressed  the  same  opinion:    "The  saving  and  re-us^f 

^    frying  oijLs  does  not  appear  to  be  advisable." 

Schiller  £t^'al.  (137)  fotind  that  lipids  extracted  from  egg  yolk  ' 
samples  heated  by  both  conventional  and  microwave  heating  exhibited  no 
change  itt  fatty  acid  comppsi^tion  and  no  measurable  decrease  in  poly-, 
unsaturated  fatty  acids.    However,  the  level  of  oxidized  fats  in  cakes 

 baked  iia-t^  mtc^rowave^t)ven -was  softewhatr  ijlgheir-tfran  that  cake^  

baked  in  the  electric  oven.  Thus  apparently  microwaves  do  not^interact 
strongly  with  lipid  molecules  *to  initiate  hydrolysis,  or  autcy-oxidation^ 
in  food  systenls.  - 

Unusually  severe  fat  treatment  can  produce  toxic  substances  in 
quantities  harmful  to  experimental  animals.  ^However,  Lang  (110) 
believes  that  conditions  necessary  for  the  formation  of  such  toxic 
substances  are  much, more  severe  than  those  formally  encoimtered  ±^ 
household  *or  indusrtO^al  ^ood  preparation.    Lang  cites  several  studies 
that  demonstrate  that  fat  obtajLned  y^der  practical  conditi6n6  from 
food  manufacturers,  restaurants,  bakeries,  and  home  cooking  o^er^tions 
typically  show  none  of  the  damagea  characteristic  of  overheating  by  ♦ 
severe  laboratory  treatments.  \  ^r^^  '  y 

Nutritional  Value  of  Food  Provided  by  "Convenience  Food  Service  Systems" 

In  recent  years  the  food  service  industry  has^^een  relying 

heavily  on  "convenience  food  service  systems"  where  food  is  partially 

or  completely  "prepa^^edT' then  preserved  by  freezing,  caniring, 
*  '   *     .  • 

refrigeration,  or  some  other  process  until  it  is  distributed  to 
institutions  or  restaurants.    When  th^se 'products  are  served,  the- 
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nutritive  yalue  will  depend. on  (a)  the  original  nutritive  valu^  of  the 
raw  ingredients  in  the  product  and  the  alteration  of  that  value  in 
prepai:ation,  (b)  the  preservation  and  storage  of  the  product  before  its 
distribution,  (c)  the  method  of  reconstitution,  and  (d)  the  condition 
under  which  the  reconstituted  product  was  held  before  serving^  La 
Chance  jet^al.   (108)  point  out  that  food  tables  like  USDA  Han^Lok  No.  8 
ar^-of  liaiteiNi&efylness^^r  ^calculating  the  mrtrlent  content  of 
products  of  this  ^ort  because  nutritional  losses  in  processing, 
storage,  and  r^onstituyon  were/ni3<consldered  when  the  handbooks 
were  compiled.    Only  ^^mited  :^eafi^ch  ^as  been  undertaken  to  ascertain 
the  final  nutritive  value  of  these  products,  but  the  development  of 
methods  for  the  nutritive  analysis  of  frozen,  fully-cooked  institutional 
foods  have  already  been  reported  by  Garjes  and  Smith  (77).  Analyses 
were  developed  specifically  for  protein,  crude  fat,  ash,  crude  fiber, 
sodium,  potassium,  calcium,  iron,  and  phosphorus  content.    Food  Care 
Division,  CPC  International,  now  uses'"  these  analyses  and  provides 
specification  sheets,  which  include  these  nutrients  analyzed  per 
cooked  portion,  for  &ch  of  the  pre-cooked  frozen  meals  they  supply 
to  hospitals  and  nursing  homes.    These  analyses  sheets  will  become 
increasingly  helpful  to  dietitians  in  calculating  such  therapeutic 
d^ets  as  low-sodium,  or  low-fiber  diets.    No  analyses  are  included 
for  vitamins,  however;  consequently  no  estimate  of  vitamin  retention 
iri  the  pre-cooked' meals  can  be  made  as  yet. 

Kahn  and  Livingston  (97)*  have  investigated  the  effect  of  heating 
methods  on  the  thiamin    retention  in  fresh  or  frozen,  prepared  beef 
stew,  chidcen  a  la  king,,  shrimp  newburg,  and  peas  in  cream  sauce.  The 
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thiamin    losses^iWLl  of  these,  dishes  were  greater  when  the  products' 
were  freshly  prepared  and  held  hot  at  180  degrees  F.  for  one,  two,  or 
three  ho-urs  than  when  the  same  foods  were  frozen  after  preparation, 
stored  at  -10  degrees  E.  and  reheated  in  either  a  microwave  or, 
infrared  oven  to  194  degrees  F.    When  these  frozen  products  were  re- 
heated by  immersion  in  boiling  water,  their  thiamin    retention  was 
^still  greater  than  in  the  fresh  food  held  hot,  with  the  single 
exception  of  the  peas  in  cream '■sauce,  which  exhibited  the  same  thiamin 
retention  in  the  frozen  reheated  product  and  the  fresh  proSuct  held 
hot  for  one^hour.    The-Sothors  therefore  .suggest  that  the  "tren^j^ 
towards  'convenience  food  service  systems'  with  reliance  on  central 
preparation  and^eezing  may  indeed  offer  some  incidental  nutritional 
benefits,  provided  the  reheating  of  foods  is  carried  out  by  rapid 
methods^" 

Fries  and  Graham  (76)  coiqjared  the  vitamin  C  retention  in 
portions  of.pre-p'lated,'  frozen  meals  reconstituted  with  integral  or 
ADnvecti6n  heat.    The  vitamin  C  loss  for  the  peas  and  potatoes  in  these 
meals,  they  discovered,  was  significantly  greater  vhen  conv.ection  heat 
was  used  than  when  the  meals  were  reconstituted  with  integral  heet. 

Livingston  etal.  (114)  have* reported  on  studies  done  by  the 
staff  of  the  Catering  Research  Unit  of  the  University  of  Leeds.  The 
vitamin  C,  thiamin  ,  riboflavin,  and  lysine  contents  of  preprepared 
foods  frozen  in  bulk  and  reheated  using  convection  ovens  (the  "cook- 
freeze  system^')  were  compared  with  that  of -  conventionally  prepared 
hospital  foods.    The  cogk- freeze  system  retained  significantly  more 
vitamin  C  than  the  conventional  system," bat  differences  in  thiamin 
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and  riboflavin  contents  between  the  two  systems  were  net  really 
significant*    The  improved  lysine  retention  obtained  with  the  cook- 
freeze,  system  indicated  that  it  causes  less  damage  to  protein 
quality  than 'the  conventional  system. 

Hoppner  £t  al ♦  (94)  investigated  folacin  activity  in  30  types 
of  frozen  dinners ♦    In  terms  of  total  falacin  supplied  per  whole 

dinner,  the  dinners  supplied  from  12  to  79  micrograms  of  folacin  each, 
«  * 

which  constitutes  pnly  a  small  percentage  of  the  adult  RDA  of  400 

^  micrograms  per  day*   'Total  folacin  activity  was  not  reduced  during 

reheating  of  the  dinnefrs,  but  there  was  an  aver^ige  decrease  ,of  22 

percent  in  free  folacin  amounts  due  to  the  heating*      Since  free 
-I 

folacin  is  biologically  more  available  than  some  of  the  conjugated 
forms  included  in  total  folacin,  this  decrease  during  heating 
probably  indicates  a  decrease  in  the  overall  availability  6f  folacin* 

Hellendoom  et^  al.  (9O]^invest^di0±^d'  the  nutritive  value  of 
six  types  of  canned  meals.    The  mealsXconsisted  of  meat,  vegetables, 
pulses,  and  potatoes,  and  the  examinations  occurred  before  and  after 
sterilization  and  after  storage  for  one  and  one-half,  three,  and 
five  years.    Considerable  losses  in  vitamin  A,  thiamin  ,  niacin, 
and  pantothenic  acid  occurred  during  both  sterilization  and  storage, 
whereas  vitamin  E,  riboflavin,  pyridoxine,  vitamin  ^-^2^*  folacin, 
choline  chloride,  and  inositol  were  relatively  stable.    The  protein 
quality  of  most  products  decreased  slightly  during  sterilization  and 
declined  steadily  during  storage. 
:  The  effect  of  various*  methods  of  heat  conditioning  and  steam 

table  holding  on  vitamin  C  and  thiamin    retention  in  frozen  chicken 
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pot  pie. was  studied  by  La  Chance  et  al.  (108).    Varying  levels  of 
vitamin  C  and  thiamin    were  added  to  pie  fillings  for  this  stydy.  The 
frozen  "nutrif ied"  pies  were  heat^condltioned  In  convection, 
conventional  electric,  and  Infrared-  ovens'  to  an  internal  temperature 
of  180  degrees  F.    Samples  heated  in  such  a  manner  were  held  on  a 
^mulated  steam  table  at  180  degrees  F.  for  30  minutes.    Loss  in  total 
vitamin  C  due  to  heating  varied  from  9  to  23  percent  and  in  pies 
containing  higher  levels  of  added  vitamin  C  there  was  less^^of  a  loss 
in  convection  oven  heating  than  in  infrared  and  conventional  oven 
heating.    Covering  the  samples  during  heating  did  not  reduce  the  loss 
of  vitamin  C,  nor  was  there  any  further  loss  when  the  saii5)les  were 
held  as  on  a  steam  table.    Thiamin    loss  average  around  30  percent 
when  the  pies  were  heated  in  conventional  ovens  and  10  percent  when 
infrared  or  convection  heat"  was  used.    Losses  of  thiamin    In  samples 
he^ed  uncovered  was  13  percent  greater  than  in  the  covered  samples. 

Holding. samples  on  the  steam  table  increased  thiamin    loss  by 

J.* 

approximately  11  percent. 

According  to  Livingston  et  al .  (114)  the  nutrient  losses 
resulting  from  holding  hot  foods  in  heated  food-warming  cabinets  are 
comparable  to  those  that  occur  during  steam  table  holding.  Thay 
further  report  that  significant  losses  of  "Vitamin  A  and  C  occur 
when  hot. cooked  foods  are  placed  in  insulated  food  carriers  in  which 
the  heat  of  the  food  itself  is  retained  for  several  hours. 

»  In  some  modem  foo.d,  systems,  prepared  items  are  held  chilled  for 
several  hours  or  even  days  before  heating' and  serving.    Studies  cited 
by  the  Livingston  group  reveal  that  vitamins  A  and  C  losses  in  foods 
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'^held  chilled  for  72  hours  and  then  heated  to  serving  temperature  were 
considerably  lower  than  losses  in  food  held  hot  for  three  hours. 
However,  beef  that  was  chilled  for  24  hours,  then  sliced  and  reheated 
to  140  degrees  F.  showed  only  a  68--percent  thiamin    retention,  compared 
to  a  79-percent  retention  in  beef  held  at  140  degrees  F.  for  90 
minutes  and  then  sliced.    Slicing  and  holding  the  beef  exposed  more 
surface  area  ^to  oxygen,  which  could  account  for  the  greater  thiamin 
loss. 

In  the  '^Nacka"  or"Delphin"  system,  prepared  foods  are  filled 
hot  into  plastic  pouches  which  are  then  evacuated,  sealed,  pasteurized, 
and  chilled  until  needed.    One  study  reported  by  Livingston's  group 
examined  the  effect  of  this  treatment  on  the^v:ftamin  C  and 'thiamin 
retention  of  both  broccoli  in  white  sauce  and  chicken  a  la  king. 
After  4  days,  the  chilled  broccoli  retained  28  percent  of  its  vitamin  C 
compared  to  41  percent  for  frozen  controls.    Chilled  chicken  a  la  king 
retainetf  84  percent  of  its  thiamin  ,  compared  to  77  percent  for  the 
frozen  controls.  ^  ^ 
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Recent  Developments  Which  May  Have  An  Influence 
On  Nutritional  Quality  of  Meals  Served 
In  Mass  Feeding  Programs 

l^arge  segments  of  the  nation's  population  receive  one  or  more 
of  their  daily  meals  through  such  mass  feeding  programs  as  school  . 
breakfast  and  lunch,  congregate  feeding  for  the  Blderly,  the  armed 
services  dining,  or  institutional  food  service.    Obviously,  the, 
health  of  patrons  served  by  mass  feeding  programs  can  be  significantly 
affected  by  the  nutritional  quality  of  the  meals  they  receive.  Several 
recent  developments  in  the  operation  of  mass  feeding  programs  are 
likely  to  have  an  impact  on  the  nutritional  quality  of  meals  served 
in  these  programs.    These  developments  are  reviewed  below. 

New  Methods  of  Menu  Planning 

Traditional  menu, ^planning  has  used  the  "food  groups''  tp  meet 
nutritional  requirements.     (Ahlstrom  and  Rasanen,  1)    In  the  United 
States  four  basic  food  groups  have  been  established:    the  milk,  meat,  , 
fruit  and  vegetable,  and  cereal  and^  bread  groups.    Including  specified 
amounts  of  these  foods  in  daily  meals  should  provide  adequate  nutrients. 
For  example,  the  "Type  A"  school  lunch  should  provide  at  least  one- 
third  of  the  recommended  daily  nutrient  intake  .of  a  10-  to  12-year-old 
child,  and  the  food  group  pattern  established  to  guide  in  menu  planning 
for  such  a  lunch  is  \ 

1/2  pint  of  fluid  milk, 

2  ounces  of  meat  or  an  alternate  from  that  group, 
2/3  cup  of  two  or  more  fruits  and/or  vegetables, 
1  serving  of  enriched -or  whole  grain  cereal,  and 
1  teaspooiv  butter  or  fortified  margarine.* 
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But  Harper  and  Jansen  (87)  point, out  several  difficulties  inherent 
in  this  food--group  approach  to  menu  planning: 

(a)  Individual  food  item^  often  do  not  fit  into  one  food  group, 
but  are  a  composite  of  a  number  of  food  groups. 

(b)  Food  groups  are  only  an  approximation  of  the  nutrient 
composition  of  individual  foQd  items. 

(c)  Fortified  or  engineered  foods  aj:e_not  adequately  described 
by  the  four  food  groups. 

(d)  Food  groups  dd  not  provide  for  special  dietary  needs  like 
sodium,  fat,  or  carbohydrate  restrictions. 

An  alternate  approach  to  menu  planning  is  the  "nutrient  standard 
menu"  (NSM)  method  which  involves  totaling  nutrients  coming  from  eacji 
menu  item  to  deterndne  whether  the  totals  meet  or  exceed  the  desired 
standards.    Harper  and  Jansen  (87)  'described  three  NSM  techniques 
which  have  been  developed  for  testing  in  mass  feeding  programs. 

-  The  computer  method.    The  digital  computer  has  made  possible 
tfie  development  of  an  automated  NSM  technique.    The  Computer-Assisted 
Menu  Planning  (CAMP)  system  has  been  used  in  hospitals  and  is  presently 
being  tested  in  schools.    This  system  cpmbines  a  large  number  of 
preceded  recipes  to  meet  a  nutrient  standard.    It  offers  the  ultimate 
in  flexibility,  but  it  requires  access  to  a  large  digital  computer 
system,  thus  limiting  the  application  of  the  technique ^ 

The  abacus  method.    This  method  requires  the  development  of  a 
specific  recipe  file  and  the  "precalculation  of  the  nutrient  composition 
of  each  recipe.    An  experimental  method *has  been  developed  at ^Colorado 
State  University  which  combines  the  use  of  precalculated  recipes  with 
abacus-like  device  to  total  the  nutrients,  in  menus  iA  tfertns.  of' 
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^beadr~units,*^  A  Fead  unit  for  each  nutrient  is  10  percent  of~the  meal 
standard  for  that  nutrient^    The  menu  planner  must  remember  that  10 
beads  are  required  for  each  nutrient  per  meal. 

r 

^  The  abacus  device  has  a  row  of  beads  corresponding  to  each 

nutrient  in  the  standard.    Each  row  is  a  specific  color — protein  is 
brown,  vitamin  A  is  yellow,  etc.    When  10  beads  are  moved  from  left  to 
right,  the  standard  for  that  nutrient  is  met^^^^ur  additional  beads 
per  nutrient  are  allowed  to  accumulate  toward  the  next  day's  menu. 

The  abacus  method  has  been  teste'd  nationally  in  60  schools  in 
three  USDA  regions.    Jansen  and  Harper  (95)  report  that  the  method 
was  found  to  be  fully  workable  and  resulted  in  "manus  nutritionally 
equal,  if  not  superid^r,  to  the  TypeVA  menus." 

The' group  method , -  This  method  requires  the  sorting  of  commonly 
used  menu  items  into  groups  having  a  similar  nutrient  composition.^ 
Between  40  and  100  groi\ps  would  be  needed  depending  on  the  purpose 
of  the  menu.     (General  menu  planning  would  require  fewer  groups  than 
special,  diet  planning.)    The  menu  items  in  the  nutritionaljLy  similar 
groups  vould  form  well-defined  exchange  lists.    A  computer  could 
search  out  all  feasible  combinations  to  form  the  exchange  lists. 
Nutritionally  equivalent  meals  which  meet  the  nutrient  constraints 
would  then  be  formed  with  each  menu  item  (that  is,  main  dish,  side 
dish,  etc.)  consisting  of  a  list  of  exchanges.    These  nutritionally 
equivalent  menus  could  be  published  in  booklet  form,  and  a  menu 
planner  with  a  thousand  of  these  menus  could  conceivably  plan  more 
than  a  million  specific  meals. 

Jansen  and  Harper  (95)  have  pointed  out  that  the  use  of  nutrient 
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"sTlndard  menu  planning  in  mass  feeding  programs  requires  recipes  coded 
according  to  nutrient  coii5)osition  and  that  a  handbook  of  nutrient 
values  for  foods  as  procesS|Sed  and  served  in  quantity  food  systems  is 
also  badly  needed.    This  data  is  not  widely  availabl^t  present  and 
represents  a  high  priority  need  in  institutional  food  service. 

Use  of  Formulated  Nutritionally  Modified  Foods 

Kestoration  of  nutrients^  in  Tdod.  "  Restoring  nutrients  to  foods 
that  have  sustained  nutrient  loss  during  processing  has  been  practiced 
in  the  United  States  since  the  early  1940 's  when  restoration  of  certain 
B  vitamins  in  cereal  products  began.    The  Food  and  Nutrition  Board 
of  the  National  Academy  of  Science  (74)  specifies  that  nutrient  levels 
achieved  through  restoration  should  be  from  1.0  to  1.5  times  the 
preprocessed  levels • 

The  enrichment  and. fortification  of  food  with  nutrients.  More 
recently,  enrichment  and  fortification  programs  have  been  introduced 
in  which  the  levels  of  certain  nutrients  in  foods  are  raised  Well 
atove  the  levels  that  existed  in  the  preprocessed  state.    The  F6od 
and  Nutrition  Board  endorses  the  addition  of  ^trients  to  foods  to 
achieve  enrichment  or  fortification  when  all  the  following  conditions 
are  met: 

1.  The  intake  of  the  nutrient Cs)  Is  below  the  desirable 
levels  in  the  diets  of  a  significant  number  of  people; 

2.  The  food)8)  used  to  supply  the  nutrient (s)  is  likely  to 
be  consumed  in  quantities  that  will  make  a  significaht 

^contribution  to  -the  diet  of  the  population  in  need; 
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^* — The  addition  of  tlrer-nutrlent(s)  ls"nirot'  ll^Ty  to  create  

a  dietary  imbalance; 
*4.    The  nutrient (s)  addfed  is  stable  under  customary  conditions 

of  storage  and  use; 
5.    The  nutrient (s)  is  physiolpgitiSily  available^  f rom  the  food; 
6..    The  enhanced  levels  attained  in  the  total  diet  will  not  be 
t        *        ^'  harmfully  exces^^e  for^th^se  who  may  employ  the  f pods  in 

,    *  varying  ^aittehoi^^of^j^'i  and 

7.    Th^^  additional  cost  is  reasonable  for  the  extended 

'consumer.-  .y'*'- 
Frieudt(75)  has  reported  a  growing  trend  to  fortify^many 
bev^r^ges  to  levpliS  that  will  equal  OT  surpass  the  vitamin  Cf  content 
of  orange  J ult:e.    The  adcfition  of  vitamin  C  to  fruit  juice  and  drinks 
'      more'  than  doubled  betw^e.n  1966  and  1970^    Data  suggests  that  a  \ 
threefold  increase  in  use  of  vlt'amin  C  in  flavbreii  beverages  arid 
dessert  powders  ofpcurred  bet^^een  1967  and  1970.    Moreover,  the  use 
'^Sf  vitai^dta^  6'  in  ^pch  other  products  aS  flavored^  milk  extenders  and' 
rerady-to-eat  qereals,  almost  quadrupled  in  the  same  time  period. 

The  addiction* of  .  itamins  D  and  A  ta  foods  has  also  increased. 
Since  1957,  the  total  'amount: 'p.f  Vitamin  A  has  more  than  tripled  while 
,      its  use  in  milk  increased  almost  nine  times.     (Friend,  75/) 

'      T^he  Federal  Food  and  Drug  AdministXatton  (71)  has  recently  set 
a  ne^r  -sjtahda^d  ,for  iron  enrichment  in.  ^lour  and  bteadT   This  standar<} 
would  require  ^40  :mg» of  iroii  per  i^ound  of  flour  and  2  5  mg  pet  pound 
•  ^     .of  brea4v  which Moubl^s^-  t^^^^  limit  in  btead.    The  n^w 

-         8tau4a1:d  was  .tQ^'l^ecbtii^  effective  April  15^.  1^/7^ •    But  it  Ba^^.fce^ja.^ 
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delayed  until  January  1,  1975,  pending  the  outcomedgf  an  April  1 
hearing  when  certain  objections  by  individuals  and  doctors  were 
raised.    These  objections  were  sbmmariaed  in  Consumer  News  (63)  as 
follows:  *  ^ 

a.  Added  iron  could  created  a  health  hazard  for  persons 
*  suffering  from  such 'iron  storage  disorders  as 
^emochromatosil ,  sideroblastic  anemia,  thalasaemia^  . 

Cobley's^xfifienia,  and  chronic  liver  disease  associated 
with  excessive  consumption  pf  alcoholic  beverages; 

b.  Added  iron  may  mask  diagnosis  of  such  other  illnesses* 
^  signaled  by  anemia  as  intestinal  cancer; 

c.  Added  iron  may  contribute  to  the  development  of 
Parkinson's  disease;  and 

d.  Added -.iron  may  cause  elevated  hematocrit  and  elevated 
.hemoglobin.  , 

Protein  or  essential  amino  acids  are' being  added  to  certain 
.food  product^  to  improve  both  the  quantity  and  qual'ity  of  "prcftein. 
Sidweil  and  Stillings  (139)  have  studied  the  use  of  fish  protein 
concentrate  (FPC)  to  upgrade  the  nutritional  quality  (Protein 
Jll^iciency  Ration,  PER)  of  saltine-t^e  crackers.  Fortification 
levels  of  only  between  4  and  8  percent  EPC  increased  the  PER  three- 
fold  or  more,  whereas  higher  fortification  did  not  further  improve 
nutritional  quality.    Moreover,  crackers  fortified  with  the  4  to  \  ^ 

8  percent  FPC  tirere  as  acceptable  a6  unf^ortifled  crackers  lii^texture 

t 

and  flavor. 
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Graham  (83)  evaliiated  a  coki-soy-wheat  macaroni  containing  21 
percent  prot^.    The  product        f  ed  to  malnourished  ftifants;  the 
researchers  fouiid  th6  protein  digefetability  to  be  close  to  that  of 
modified  cow's  milk;  and  the  net  protein  utilization  was  approximately 
75  percent  of  that  of  casein.    In  tests  in  Peru,  Brazil,  and  the 
southern  IMited  States,  the  prbduct  was  found  to  be  highly  acceptable. 

In  late  3,972,  the  FDA  (64)  issued  a  regulation  allowing 
supermarkets  to  shelve  "enriched  macaroni  products  with  fortified 
protein."    The  regulation  requires  that  the  proportion  of  milled 
wheat  be  larger  than  the  proportion  of  any  other  ingredient  and  that 
the  protein*  content  be  not  less  than  20  percent  by  weight.    The  new 

product  must.be  labeled  "Enriched  Wheal:  Macaroni 

Product — with  Fortified  Protein^"  ana  the  blank  space  must  contain 
the  name  of  the  type  of  flour  or  meal  used,  like  "soy"  or  "com." 
Protein-fortified  Enriched  macaronies  have  already  been  approved  for 
use  as  a  meat  alternate  in  the  school  lunch  program.    "These  macaronies 
must  contain  a  minimum  of  20  percent  protein  wit^-a  PER  equal  to 
95  percent  of  that  of  casein  (Rosenfeld,  133)  and  it  is  allowed  to 
satisfy  up  to  one-half  the  minimum  requirement  for  two  ounces  of  cooked 
meat  and  cheese. 

.  FocmulateH  or  "synthetic"  foods*    Advances  in  food  technology 
have  made  it  pos*sible  to  produce  a  variety  of  "new  foods"  which 

frequently  use  as  a  base  blended  cereal  grai-ns,  oil  seeds,  legume^, 

■f 

roots,  or  tubers  as  sources  of  protein  and  energy.    Examples  are  foods 
resembl^ing  dairy  products^  fruit,  juice,  and  meats  in  appearance, 
te*ture,'  flavor,  and  odor.    The  Food  and  Nutrition  Board  of  the 
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National  Re.8earch  Council  (74)  has  stated  that  "the  con|)osition  of  a 
new  or  foraulat^  food  becomes  especially  important  when  an  average 
serving  of  the  product  it  imitates  or  replaces  contributes  5  percent 
or  more  of  the  recoimnended  daily  allowance  of  any  essential  nutrient 
or  energy.  The  formulated  food  should  contain  on  a  caloric  basis 
•  at  least  the  variety  and  the  amounts  of  important  nutrients  provided 
by  the  food  it  replaces." 

Some  formulated  products  have  been  designed  to  replace  the  major 
pa^t  of  a  meal.    Such  products  according  to  the  Food  and  Nutrition 
Board  (74)  "should  provide  for  those  essential  nutrients  for  which  RDA 
allowances  have  not  been  established",  25  to  50  percent  of  the  estimated 
requirement.    Caloric  value  of  such  products  depends  upon  recommended 
use." 

Baker  et^  al .  (45)  have  summarized  the  market  penetration,  by 
substitute  and  "synthetic"  foods.    For  exaii5>le,  substitutes  for  dairy 
products  abound.    Margarine  accounts  for  more  than  two-thirds  of  the 
table  spread  market;  nondairy  coffee  whiteners  comprise . about' 35 
percedt  of  the  light  cream  market;  and  substitute  toppings  have  more 
than^half  the  whipped  topping  market.-  Total  sales  of  filled  milk 
amount  to  only  a  fraction  of  one  percent  of  United  States  sales  of 
fluid  whole  milk,  but  Baker's  group  predicts  that  these  substitutes 
will  increase  their  market  share  as  more  acceptable  products  are 
developed.  /  \ 

Formulated  substitutes  JEor  citrus  juices  are  available  "in  cans, 
bottles,  and  cartons  in  liquid,*  frozen,  or  powdered  form.  These 
products  now  account        about  ll  percent  of  the  600 -million-gallon 
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retail  citrus  beverage  market  (45).  ? 

Adverse  publicity  over  animal  fat  in  the  diet  and  the  lower  cost 

of  vegetable  protein  compared  to  meat*  protein  have  provided  a  genuine 

> 

incentive  to  develop  protein  foods  to  replace  meat  (46).  Soybean 
protein  increasingly  substitutes  for  me^r€7    Some  soy  products  are 
used  as  partial  substitues  of  "meat  extenders,"  while  ^ther  products 
are  formiilated  to  replace  meat  as  meat  analogs.    The  extenders  are 
more  widely  used  probably  becaus'e  other  plant  products  like  oatmeal 
and  bread  criimbs  have  traditionally  been  used  to  extend  meat  in 
numerous  recipes;    meat  "extension,"  in  other  words,  ±e  already  a 
familiar  technique. 

Some  institutions ^^B^ing  fixed  budgets  are  using  soy-based  meat 
^^iibstituxes"  Because  they -reduce  the  cost^f  meals.    In  1971,  the  U.S. 
Department  of  Agriculture  allowed  th?  use  of  textured  vegetable  protein 
(soy  protein  is  used  most  widely)  as  a  meat  extender  in  the  school 
lunch  program.    Hekman  (89)  has  reviewed  the  specifications  set  up  by 
USDA  for  this  use  of  textured  vegetable  protein:    The  vegetable  protein 
product  can  be  prepared  and  served  in  combination  with  ground  or  diced 
meat  in  the  form  of  meat  patties,  meat  loaves/  o?:  meat  stews,  or  in 
similar  foods  made  with  poultry  or  fish.    The  ratio  of  30  parts  * 
hydrated  vegetable  protein  (with  a  moisture  content  of  from  60  to  65 
percent)  to  70  parts  uncooked  meat,  poultry,  or  fish  has  been  established. 
The  textured  vegetable  protein  product  can  be  made  from  food  grade  oil 
seed  or  cereal  flours  ot  can  be  derived  from  protein  concentrate  or 
isolates*    The  protein  efficiency  ratio  (PER)  of  the  textured 

s 

vegetable  protein  canno^t  be  less  than  1.8  on  the  basis  of  pSr  =2.5 
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for  casein.    The  PER  of  a  meat-textured  vegetable  protein  combination 
'can  not  be  less  than  2.5  ^ 

The  extensive  use  of  textured  vegetable  protein  products  in 
school  lunph  occasions  some  caution.    Murphy  (123)  points  out  that  the 
vegetable  protein  product^^^!a3e""aceording  to  the  school  lunch 
specifications  are  inferior  to  poultry,  fish,  milk,  and  eggs  in 
nutrient  quality^  and  "They  do  not  have  the  same  i'deal  balance  of 
essential  amino  acids;  they  do  not  have  all. of  the  minerals  and  other 
micronutrients;  and  they  do  not  have  the  same  level  of  nutrient 
availability."    Murphy  calls  textured  protein  products  "satisfactory 
protein  supplements"  butVnot  adequate  substitutes  for  meat,  fish,* 
poultry  or  eggs  in  the  school  lunch  programs." 

Clausi  (57)  has  summarized  the  technological  problems  that  the 
food  industry  faces  in  formulation  and  nutritional  modification  of 

food  in  the  following  five  questions:* 

*  ^  ■» 

(a)    Where  will  we  obtain  the  new  knowledge  we  need  on  .  ^ — ^ 
micronutrients  and  trace  substances?  V 

•    (b)    Where  will  we  ^Ind  the  low-cost  sources  of -protein  that 
have  a  wide* range  of  functional  characteristics  and  a 
high  nutritional  rating? 

(c)  How  soon  will^we  solve  the  problems  of  taste,  product 
performance,  processing,  and  so  on,  that  some .nutrients 
are  currently  giving  us? 

(d)  How  will  we  solve  the  -problem  of  storage  life  of 
nutritionally  modified  products  and  the  variability  of^ 
natural  sources?    Old  data  wili  not  necessarily  apply. 

(e)  How  win  we  make  sure  that  the  nutrients  we  put  into 
mg4i^eov  foods  are  biologically  active  when  they  are 
consumed?  '  ,  i 
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Central  Commissaries  and  Contract  Service 

Central  commissaries.    A  type  of  system'whlch- Is  currently 
finding  Increasing  use  In  mass  feeding  programs  Is  the  central, 
commissary.    According  to  O'Hara  et  al.  (128)  the  central  commissary 
consists  of  a  "central  food  storage  facility  and  a  food  manufacturing 
plant  which  provides  food  In  various  states  of  preparation  for 
service  at  satellite  locations."    Usually  the" central  commissary  Is 
physically  removed  from  the  location  served  so  that  a  certain  time 
exists  between  preparatldn  and  service.    This  time  gap  necessitates 
the  preservation  of  cooked  foods  either  by  chilling  or  freezing,  the 
transportation  of  theia^to  serving  locations,'  or  reheating.  The 
distance  between  the  commissary  and  satellite  location  may  vary  from  • 
a  few  to  almost  a  hundred  miles.    The  central  commissary  approach  is 
p^resently  in  use  in  "many  school  lunch  programs,  institutions,  and 
restaurants.  '.V 

Contract  service.,  ^.In  recent  years  increasing  numbers  of 
institutions  and  restaurants  have  contracted  with  outside  commercial 
firms -for  food  service,  arid  in  1970  the  decision  was  made  by  the  U.S. 
Department  of  AgrjLcultilte  to  allow  schools  to  contract  food  service 
without  losing  federal  subsidies. 

Three  types  of  contract  services  have  been  described  (13) f 
1.    The  operating  conttact~In  this  type  the  management  ' 
company;   sends*  its  own  personnel  into,  a  school  system^s 
kitchen  and  cafeteria  to  run  them.    In  a  few  cases,  only 
m^XgCTient  su^eV^sidn  is  furnished  by  , the  contractors 
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The  preplat.ed  food  system — In*  this  type  frozen',  preplated 
m^als  are  furnished  by  the  food  manufacturer,    i'hese  are 
heated  and  served  by  school  personnel  who  are  also*  responsible 
for  milk,  dessert,  and  other  extras. 
3*    The  prepackaged  food  system — In  this  type  the  meals  are 
assembled  at  a  central  kitchen  with  all  necessary  hot  and 
cold  menu  items  included.    Children  are  usually  served  by 
school  personnel.    Such  a  system  is  the  same  as  the  central 
commissary  with  the  commissary  being  owned  and  operated  by  a 
commercial'  firm. 
Effect  of  central  commissary  and/or  contract  service  on  the 
nutritional  Quality  of  meals.    In  most  cases,  fo(Jd  prepared  by  contract 
or  in  central  commissaries  is  subjected  to  a  preservation  period  and 
reheating  step.    But  this  is  not  the  case  with  "on  site"  prepared  food. 
Sufficient  ffesearch  has  not  yet  been  done  to  assess  the  effect  of  this 
tjfpe  of  handling  on  the  final  nutritive  quality  of  food.    But  Miskimin 
et  al.  (122)  calculated  the  nutritive  value  of  156  frozen  preplated 
Type  A  school  lunches  furnished  by  three  nationally  known  companies. 
They  found  that  the  calculated  levels  of  calcium,  calories,  thiamin  , 
and  iron  would  not  assure  the  expected  one-third  RDA  levels.  The 
authors  express^  the  belief  that  these  results  derived  from  valued  in 
Handbook  No.  8  probably  overestimate  the  nutrient  values  that  would 
actually  be  found  by  chemical  analysis. 

Studies  Which  involved  analytical  determinations  of  the  nutritive 
value  of  commissary  type  meals  are  limited.    These  were  reviewed  in 
Section  Two^'of  this  report,  and  they  should  constitute  research  of  a 
high  priority. 


323 

Nutrient  Labeling  Regulations  and  Initial  Reactions  to  Them  ^ 
Introduction 

One  of  the  major  recommendations  that  emerged  from  the  1969  White 
House  Conference  on  Food,  Nutrition  and  Health  was  that  nutritional 
labeling  be  included  with  food  products.    An  ad  hoo  nutritional 
labeling  advisory  committee  composed  of  nutrition.     experts,  educators, 
and  representatives  of  consumer  groups,  government,  and  industry  began 
work  in  early  1970  to  devise  an  ea$y-to-understand  nutritional  labeling 
system.    The  Journal  of  Home  Economics  (17)  reviewed  the  pilot  studies 
that  were  conducted  on  the  three  alternative  formats  derived  for 
conveying  the "amounts  of  nutrients  provided  by  a  serving  of  a  * 
particular  food.    These  included 

1.  Numerically,  by  percent  or  unit; 

2.  Verbally,  through  use  of  adjectives;  and 

3.  Pictorially,  through  use  of  stars,  circles^  or  other  symbols.' 
Five  large  food  chains  cooperated  with  the  FDA  by  introducing 
experimental  nutritional  labeling  in  their  stores.    They  were  the 
Consumer  Cooperative  of  Berkeley,  Inc.;  First  National  Stores;  Giant 
Food,  Inc.;  the  Kroger  Company;  and  Jewel  Food  Stores. 

Nutrient  Labeling  Regulations 

In  January  of  1973  the  FDA  published  the  first  phase  of  a 
comprehensive  program  to  regulate  labeling  in. regard  to  nutrient 
content  of  food  in  The  Federal  Register  (72).    The  second  and  third 
phases  were  published  in  the  March  14  and  August  2  Issues  of  the  1973 
Federal  Regis ter»    Excellent  summaries  of  all  three  phases  of  this 
program  have  been  published  in  Nutrition  RevieW6  (28,  29,  30). 
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According  to  FDA  the  new  program  is  "designed  to  provide  the 
American  consumer  with  specific  and  meaningful  new  information  on 
identity,  quality  and  nutritional  value  of  a  wide  variety  of  general 
and  special  foods  available  in  the  nation's  marketplace/'""  ^ 

FDA  Commissioner  Charles  C.  Edward  said  that  the  actions  will 
result  in  "the  most  significant  change  in  food  labeling  practices 
since  food  labeling  began,""  and  that  the  regulations  "will  put  into  • 
practice  virtually  all  of  the  labeling  recommendations  of  the  White 
House  Conference  on  Food,  Nutrition,  .and  Health,"    This  labeling 
program  includes  regulations  governing  when  and  how  nutritional 
.labeling  is  to  be  used,  a  ur-ifom  format  to  be  used  on  labels, 
provision  for  the  identif ica^iion  of  the  fat  and  cholesterol  content 
of  food,  standards  for  products  sold  as  dietary  vitamin  and  mineral 
supplements,  and  new  rules  for  the  definition  and  labeling  of  imitation 
and  artificially  flavored  foods. 

When  shall  nutrition  labeling  be  usedl    Nutritional  labeling  is 
voluntary  for  most  foods,  however  if  a  product  is  fortified  by  the 
addition  of  a  nutrient,  or  if  a  nutritional  claim  is  made 'or  nutrition 
information  given ^in  its  labeling  or  advertising,  that  product  must  , 
have  full  nutrition  labeling.    Any  reference  to  the  protein,  fat, 
carbohydrate,  calories,  vitamin,  or ^mineral  content  of  a  product,  or 
any  statement  concerning  the  use  of  that  productJNdn  dieting  will 
trigger  full  nutrition  labeling.    A  food  cannot  hi  called  a  "significant 
source"  of  a  nutrient  unless  that  nutrient  is  present  in^-the  food  at 
a  level  equal  to  or  in' excess  of  10  percent  of  the  US-RDA  per 
serving.    Furthermore,  no  claim  of  nutritional  superio:fi^y  to  another 
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food  may  be  made  unless  the  food,  contains  10  percent  more  of  the 
US-RDA     of  the  claimed/  nutrient  per  serving.    Statements  concerning 
the  cholesterol  or  sodimn  content  of  a  food  will  be  permitted  without 
invoking  full  nutritional  labeling. 

The  regulation  specifically  sets  forth  five  prohibitions  in 
regard  to  claims  that  can  be  made' about  food.    Claims  cannot  be  made 

1.  That  a  food,  because  of  the  presence  or  absence  of 

L 

certain  dietary  properties,  is  adequate  or  effective 
in  the  prevention,  cure,  mitigation,  or  treatment  of  ' 
any  disease  or  symptom. 

( 

2.  That  a  diet,  of  ordinary  foods  cannot  supply  adequate 
amounts  of  nutrients. 

/-I 

3.  That  the  lack  of  optimum  nutritive  quality  of  a  food,  by 
-  ^         reason  of  the  soil  on  which  that  food  is  grown,  is  or 

me^y  be  responsible  for  an  inadequacy  or  deficiency  in 
the  quality  of  the  daily  diet, 

4.  That  the  storage,  transportation,  processing,  or  cooking 
of  a  food  is  or  may  be  responsible  for  an  inadequacy  or 
deficiency  in  the  quality  of  diets. 

5.  That  the  food  has  dietary  properties  when  such  properties 
are  of  no  significant  value  or  need  in  human  nutrition. 

6.  That  a  natural  vitamin  in  a  food  is  superior  to  an  added 
or  synthetic  vitamin,  or  [that  there  is  a  difference] 
between  vitamins  naturally  present  and  those  [that  are] 
added. 
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All  labeling  ordered  after  December  31,  1973,  and  all  products 
shipped  dfter  December  31,  1974,  shall  be  in  compliance  with  these 
new  regulations. 

How  shall  nutritipnal  information  be  pre«?ented?    Levels  of 
vitamins  and  minerals  will;  be  listed  as  a  percentage  of  the  newly 
established  "U.S.  Recommended  Daily  Allowance"  (US-RDA)  which  replaces 
the  previously  used  Minimal  Daily  Requirements  (MDR    ).    The  US~RDA 
values  were  derived  from  the  highest  value  for  each  nutrient  given  in 
the  National  Academy  of  Science-National  Research  Council  tables  for 
males  and  nonpregnant,  nonlactating  females,  four  or  more  years  of  age 
except  for  calcium,  phosphorous,  biotin,  pantothenic  acid,  copper, 
and  zinc.    The  US-RDA     for  calcium  and  jrtiosphorus  (both  one- gram)  are 
not  the  highest  values  in  the  ^ASj-NRC  tables  (both  1.4  grams)  because 
of  their  physical  bulk  and  solubility,  the  wide  variability  in 
requirements  depending  on  age,  the  human  requirements  of  one  gram  ' 
generally  accepted  in  the  U.S.,  and  the  lower  values  generally 
advocated  by  international  nutrition  groups.    The  US-RDA  values  for 
biotin,  pantothenic  aCid,  copper,  and  zinc  had  not  been  tabulated  when* 
the  nutrient  labeling  regulations  were  being  drawn  up,  however,  all 
these  are  recognized  as  essential  In  human  nutrition  so  US-RDA. values^ 
were  established  so  that  these  could  be  included  in  ^nutritional 
information  on  labels.    The  US-RDA     for  vitamins  and  minerals  are 
shown  in  Table  1.  ' 

A  value  of  45  grams  was  selected  as  the  US-RDA  for  protein 
having  a  p^^ein  efficiency  ratio  (PER)  value  equal  to  or  greater 
than  that  of  casein.    A  value  of  65  grams  of  total  Jprotein  was  set 
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TABLE  1 

♦ 

UNITED  STATES   RECOMMENDED  DAILY  ALLOWANCES 


VITAMIN  OR 
MINERAL 


UNIT  OF 
MEASUREMENT 


Vitamin  A 

lU 

Vitamin  D 

lU 

Vitamin  E 

lU 

Vitamin  C 

mg. 

folic  acid 

'  mg. 

thiamin 

mg. 

riboflavin 

mg. 

niacin 

mg. 

Vitamin 

o 

mg. 

Vitamin  B,  ^ 

mc. 

biotin 

mg. 

pantothenic 

acid  mg . 

W  d  X      X  U  lu 

gm . 

phosphorous 

gm. 

iodine 

mc^ 

iron 

mg. 

magnes  ium 

mg. 

copper 

mg. 

zinc 

mg^ 

INFANTS  AND- 
CHILDREN 
UNDER  4 

2,500 
400 

10 

40 
0.2 
0.7 
0.8 
9.0 
0.7 
3. 

0. 15 
5.0 
0.8 
0.8 
70 
10 
200 
1.0 
9.0 


ADULTS 

5,000 
400 
30 
60 

0.  4 
1.5 

1.  7 
20 

2.0 

6.  . 

0.3 
'  10 

1.0 

1.0 
150 
18 
400 

2,0 
15 


PREGNANT  OR 
LACTATING 
WOMEN 

8,000 
400 
30 
60 

■  0.8 
.1.7 
2.0 
20 
2.5 
8. 

0.  3 
10 

1 .  3 
1.3 

'     '  150 
18 
450 
2.0 
15 
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as  the  US-RDA  for  protein,  having  a  PER  value  less  than  that  of  casein. 
Total  protein  having  a  PER  value  less  than  20  percent  of  that  of 
casein  cannot  be  stated  on  the  label  in  terms  of  percent  US-RDA;  it 
must  be  designated  as  "not  a  significant  source  of  protein." 

The  standard  format  shown  In  Table  2  Is  required  in  its  entirety 
whenever  i\utrltional  labeling  is  used. 


TABLE  2 

Nutrition  Information 

Serving  Size 
•    Servings  per  container 
Caloric  content 
Protein  content  in 
Carbohydrate  content  in  grams 
Fat  content  in  grams 

Percentage  of  U.S.  Recommended  Daily'  % 
Allowances  (US-RDA)' of  protein,  vitamins, 
and  minerals 

Protein 
Vitamin  A 
Vitamin  C 

Thiamin  * 

Riboflavin 

Niacin 

Calcium 

Iron  "  , 

A  listing  of  all  seven  of  the  vitamins  and  minerals  shown  in 
Table  2  must  be  included  if  the  food  .contains  2  percent  or  more  of 
the  US~RDA     for  these  vitamins  and  minerals.    However,  if  a  food 
contains  less  than  2' percent  of  the  US-RDA     for  four  or  more  of  these 
Qeven  nutrients,  the  manufacturer  may  choose  to  list  only  those  present 
at  more  than  2  percent  of  the  US-RDA     with,  an  appropriate  disclaimer 
for  the  nutrients  not  listed.  .  -  ^ 
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An  example  of  a  label  bearing "such 'a  disclaimer  is  shown  in 

*  .  .  ♦ 

Tabl^  3*    If  a  product  contains  more** than  2  percent  of  vitamins 

and  minerals  other  than  the  major  seven  listed  in  Table  2,  the 

J  •* 
manufacturer  has  the  option  of  also  including  these  .other  vitamins 

and  mlnerals^^  the  label  of  the  product. 

If  a  food  is  combin'ed  with  another  ingredient  before  eating^^ 
and  directions  for  such  combinations  are  provided,  nutrient  content 
for  the  final  combination  may  also  be  listed.    An  example  of  such 
a  label  is  also  shown  in  Table  3. 

Labeling  for  cholesterol,  fat  and  fatty  acids.    The  need  for  ' 
information  concerning  the  cholesterol,  fat,  and  fatty  acid  compositi 
of  food  was  considered  in  light  of  the  relationship  these  may  have  to 
coronary  heart  disease.    Regulations  will  permit 

1>^  A  statement  on  the  label  of  the  cholesterol  content  in 
milligrams  per  serving;  ^  - 

2.  A  list  on  the  label  of  the  amounts  of  polyunsaturated  fatty 
acids;  saturated  fatty  acids,  and  other  fatty  acids  in 
grams  per  serving;  and 

3.  A  statement  on  the' label  concerning  the  total  fat  content 
as  d  precentage  of  the  calories  in  the  food. 

If  any  of  this  information  is  provided,  the  label  must  also 
include  this  statement: 

Information  on  fat  and/or  cholesterol  content  is  provided  for 
individuals  who,<^on  the  advice  of  a  physician,  are  modifying  , their 

total  dietary  intake  of  fat  and/or  cholesterol. 

1 
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TABLE  3 


Examples  of  Labels 


Label  bearing  a  disclaimer 


Nutrition  Information 


serving  -siz^  =  1  oz., 
servings  per  container  =  10 

Caloric  content    100 

-JP_r otein  coti tent   .  .  .  .  .  .      2  4  grams 

Car bo,h.y^ra^rs^,£on^i: ejIT   ~        5  grams 

Fat  content   1  gram 


Label  showing  nutrient 
content  after  the  food 
has  been  combined  with 
another  ingredient 


\jij:*rtr i t ion  Informirtion 

serving  size:     One  ounce 
(1   cup)   of   Zest  cereal 
and  in  combination  with 
1/2   cup   Vitamin  D.  forti- 

Jl.e  d,^  wh.Ql^^UJc  \  


Percentage  of  US  'Recommended 
Daily  Allowances  (US-RDA)* 
of  protein,   vitamins,  and 
minerals 

i^ro  tein   i  3 

Thiamine    5 

Niacin    5 

Iron    2  ^ 

* 

Cdntains  less   than  2% 
of,US-RDA  of  Vitamin  A, 
Vitamin  C,    ribaflavin  ^ 
and  calcium 


hERlC 
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Servings  per  container:  10 
Zest  Cereal 


1  o  z . 


Calories  110 
Protein  2  gm 

Carbohydrate  lif  gm 
Fat  0  gm 


ufs . 


with  1/2  cup 
whole  milk 

190 

6  gm 

29  gm 

4  gm 

Recommended 


Percentage  of 
Dietary  Allowance  (-US-RDA) 


Protein 

2 

10- 

Vitamin  A 

20 

20 

Vitamin  C 

20 

•  20' 

Thiamin 

'  20 

20 

Riboflavin 

20 

35 

Niacin 

20 

20 

Calcium 

5 

20 

Iron 

10 

10 

Vitamin  D 

10 

25 
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However,  no  label  may  contain  a  cldim  ;8ugge8ting  that  the  p^roduct  will 
prevent,  mitigate,  or  cure  heart  or  artery  disease  or  any  attendant 
condition. 

Dietary 'supplements  and  foods  for  special  dietary  use*  Now 

included  as  dietary  supplments  are 

Ca)  any  vitamin  and/or  mineral  prepared  as  tablets,  capsules, 
« 

or  liquid  that  contains'  from  50  to  150  percent  of  the 
US-RDA     per  dose.     (In  the  case  of  vitamin  A  and  D,  the 
'  range  is  50  to  100  percent  of  the  US-RDA),  and 

(b)  any  physical  form  of  conventional  foods  to  which  any 

mineral  or  vitamin  has  been  added  to  the  level*' of  •  ^ 

50  percent  or  more  of  the  US-RDA     per  serving  of  that 
nutrient. 

A  food  that  falls  in  the  category  of  a  dietary  supplement  must  comply 
both  with  provisions  established  for  dietary  supplements  and- with 
nhtritional  labeling  requirements.    The  label  must  bear  the  cotmaon 
name  of  the  product  plus  a  statement  of  the  group  (infants,  children, 
adults,  or  pregnant/lac tat ing  women)  for  which  it  is  intended.  The 
list  of  the  nutrients  must  also  be  included  on  the  label  along  with 

ir 

the  percentage  of  the  US-RBA  and  the  natural  chemical  form  of  each 
nutrienj:  present,    if  the  product  is  subject  to  deterioration,  an 
expiration  date  must  be  given. 

Excluded  from  the  category  of  dietary  supplements  are 
1.    Foods,  with  a  composition  defined  by- other,  statutes  ^ 
or  regulations; 

2»    Any  food  represented  for  use  as  the  sole  item  of  a  meal  ^ 
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or  of  'the  'diet,' 
*  3.    Foods  used  under  medical  supervision;  * 

4.  Fabricated  or  conventional  food  to^hich  nutrients  are  added 
to  a  level  o^  less  than-  50  percent  of  the  US-RDA  per 
serving; 

5.  \^^agricultural  commodities;  and 

6.  Foods  with  nutrients  restored  to  preprocessing  levels  or 

« 

added  so  that  they  are  not  nutritionally  inferior  to  the 
 Llfpod  for  which  it,^bg^ij;ut^jLand  ,rea.e^^  


Foods  meant  for  ^^special  dietary  use"  refer  to  those  which  are 
meant. to  be  used  in  one  or  more  of  the  following  ways: 

1,  To  supply  a  special  dietary  need  that  exists  by  reason 
of  a  physical,  physiolog;Lcal,  or  other  condition  suth  as 

^  V 

convalescence,  pregnancy,  lactation,  allergic  hypersensitivity, 
diabetes;  or  a  need  to  control  sodium,  intake; 

2,  To  supply  a  vitamin,  mineral,  br 'dietary  property  to 
supplement  the  diet,  e:?cept  for  foods  for  which  nutrition 
labeling  is  used;  or 

3,  To  supply  a  special  dietary  need  by  reason  of  being  a  food 
,        for  use  as  the  sole  item  of •  the  diet. 

j  ^t;,»  is  clear  then  that  these  regulations  draw  a  cleaaf  distinct-ion 

between  ordinary  foods  and  special  dietary  food  meant  for  diet 
supplementation.    In  general*  if  a  food  cont;ains  less  than  50 -percent 
of  the  US-RDA     it  is  an  ordinary  food*    If  it  contains  from  50  to 
150  percent  of  the  US-RDA    ,  it  is  a  dietary  supplement.  F\irther 
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regulations  .have  been  established  Vhich  specify  that  foods  to  which 
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nutrients  have  been  added  to  exceed  150  percent  of  the  US-RDA*s  must^  be 
labeled  and  marketed  a^-'-d^rd^  ^ 

Compliance  wlm  label!  statements  *    Nutrients  In  food  are  divided 
generally  Into  two  classes  for  compliance  purposes: 

I — Added  nu-trlents  In  fortified  or  fabricated  f^s, 

Class  II — Naturally  occurlng  (Indigenous)  nutrients. 

The  nutrient  content  of  Class  I  foods  must  be  at  least  equal 

» 

to  the  value  of  the  nutrients  declared  on  the  label,  whereas,  the 
nutrient  content  of  Class  II  foods  mus^  be  equal  to  at  least  80  percent 
of  the  declared  Vklue.    In  the  case  of  calories  and  fats,  the  product 
values  cannot  be  more  than  20  percent  above  the  value  appearing  on  the 
label. 

New  regulations  for  the  definition  and  Identification  of 
imitation  foods  and ""$004  flavorings  and  spices.    The  White  House 
Conference  on  Food, ^utrltlon  and  Health  recoranended  that  "oversimplifi- 
cation and  inac^^ur^e  terms  such  as  *  imitation*  should  , be  abandoned 
as  unin%)rmatlve  to  the  public^"    In  response  to  this,  a  regulation  fiow 
requires  the  use  of  "imitation"  only  when  a  food  is  nutritionally 

inferior  to  the  imitated  food  product.    Nutritional  inferiority  is 
♦ 

defined  by  the  FDA  as  any  reduction  in  the  content  of  an  essential 
nutrient  that  is  present  in  the  food  resembled  at. a  level  of  2  percent 
or  more  of  the  US-RDA     per  serving.    Reduction  in  caloric  or  fat 
content  does  not  constitute  nutritional  inferiority.    A  product  which 
is  similar  to  an  established  food  and  at  least  nutrltlonall;^  equivalent 
to  that  .product  mdst  bear  a  nevf  common  or  usual  name  or  an  appropriately 
descriptive  term,  and  it  must  comply  with  nutritional  labeling 
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regulations.    The  first  standards  of  identity  under  the  "ImiUtlon 
Foods"  regulation  are  being  established  for  two  frozen  desserts  that 
will  be  sold  under  the  name  "mellorine"  and  "p^revine"  with  no 
reference  on  the  label  to  either  "ice  cream"  or  "imitation*" 

The  purpose  of  the  new  regulation  on  food  flavorings -and  spices 
is  to  clarify  FDA's  policy  and  to  develop  a  labeling  pattern  for 
flavorings  in  food-  that  will  provide  consumers  with  clear,  consistent 
information.    This  will  be  accomplished  by  establishing  two  major 
classes  of  flavored  foods.    Foods  containing  any  amount  of  artificial 
flavor  shall  be  labeled  with  the  name  of  the  f6o^  accompanied  by  the 
common  or  unusual  name  of^the  characterizing  flavor  preceded  by ^ the 
words  "artificial"  or  "artificially .flavored."    The  other  class  of 
foods  consists  of  those  that  contain  no  artificial  flavor, .and  the  name 
of  those  foods  shall  be  accompanied  only  by  the  fcommon  or -usual- name  of 
the  characterizing  flavor.    This  new  provision  applies  to  all  products 
including  standardized  foods. 

Guidelines  for  "frozen  dinners"  or  "heat  and  serve  main  dishes" 
and  non-carbonated  beverage  products  which  contain  no  fruit  or 
vegetable  juice.    The  new  regulations  which  serve  as  guidelines  for 
the  composition  of  "frozen  dinners"  state  that  these  dinners 

a.    shall  contain  at  least  three  components,  one  of  which 
shall  be  a  significant  source  of  protein  and  each  of 
which  shall  bonsist'^of  Qne^ornitDre'^ofirtbBof oliowing: 
meat,  poultry,  fish,  cheese,  e/gs,  vegetables^  fruit, 
potatoes,  rice,  or  other  cereil-based  products  other 
than  bread'  or  rolls.    The ^product  may,  however,  contain 
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other  servings  of  food  (like  soup,  bread  or* rolls,  a 
beverage^  or  dessert), 
b.    shall  be  labeled  vith  "frozen  heat  and  serve  dinner," 
except  that  the  name  of  the  predominant  characterizing 
ingredienr  may  immediately  precede  the  word  "dinner" 
(as  in  "frozen  chicken  dinner") .    The  words  "heat  and 
serve"  are  optional  as  is  the  word  "frozen"  provided 
that  the  words  "keep  frozen"  or  the  equivalent  are 
used  in  a  prominent* place  on  the  package >    The  label 


must  also  accuraterly  list  the  other  dtngrediehti  included 
in  the  dinner  in  order  of  descending  predominance  by 
weight. >i  If  a  vi'gnette  appears  on  the  package!  depicting 
foods  which  are  not  included,  the  label  must  bear. a 

^  \ 

prominent  statement  that  such  servings  are  not  present. 
Nutritional  quality  guidelines  for  such  dinners  have  been 
established  as  shown  in  Table  4^^^  but  compliance  with  these  nutritional 
guidelines  is  not  required  of  those  products  using  the  name  "frozen" 
or  "heat  and  serve"  dinners.    Those  products  that  do  meet  such 

9 

guidelines — and  only  those — may  bear  the  statement  "This  product 
provides  nutrients  in  amounts  appropriate  for  this  class  of  food 
as  determined  by  the  United  States  Government."  .  ' 
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Nutrient 

Ptotein,  grains 
Vitamin  A,  lU 
Thiamin, ,mg 
\ Riboflavin,  mg 


TABLE  4 

Minimum  Levels  of  Nutrients  for 
Frozen  "Heat  and  Serve"  Dinners 

■   „  For  Each  100  Calories 
(kcal)  of  the  Total 
 Components  


.  4.6 

150 

.05 
.06 


"Ntactn,  mg^ 


For  the  Total 
-  Components 


16 
520 


.2 
.2 


Panto tTienic  Acid,  mg 
Vitamin  B^,  mg 


Vitamin  B 
Iron,  mg 


6' 
12' 


meg 


.32 
.15 
.33 
.62 


1.1 
•  .5 
1.1 
2.2 


"Heat  and  Serve"  main  dishes  are  classified  as  convenience 
products  that  offer  some  ingredients  needed  for  the  main  dish  but 
require  that  some  important,  characterizing  ingredients  be  added* 
The  regulations  regarding  th^ge  products  are  meant  to  avoid  confusing  . 
the  consumer — that  is  to  make  it  clear  that  theHhain  in^r^ient  is  not 
in  the  package*    The  label  of  these  products  must  include  the  common 
or  usual  name  of  each  important  component  in  descending  order  of 
predominance  by  weighty  aivl  informative  statement  identifying  the  food 
to  be  prepared »  and  a  statement  li^||^g  the  akditional  ingredients  that 
must  be  added.    If  aqj  vignette  on  the^  package  shows  food  not  included, 
a  statement  must  appear  specifying  that  the  food  shown  is  not  contained 
in  the  package.  .         *  .  . 
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Non-carbonated  beverage  products  which"^  contain  no  fruit  or  vegetable 
juice  include  dehydrated  or  powdered  items*    They  must  bear  a 
descriptive  name  and  a  statement  of  lack  of  juice  if  the  labels  color, 
or  flavor  of  such  beverages  represents,  suggests,  or  implies  that  any 
fruit  or  vegetable  may  be  present.  ^ 

Proposed  labeling  regulations  for  restructured  foods^  These 
proposed  regulations  would  establish  distinctive  common  or  usual  names 
for  certain  packaged  foods  that  'appear  to  be  traditional  foods  but 
are  manufactured  by  a  new  p^cess.    Examples  of  such  foods  are- "onion 
rings"  made  from  fresh  chopped  onions  that  have  been  pressed  into  the 
shape  of  a  ring  or  "potato  chips"  made  from  dehydrated  potatoes  formed 
into  the  shape  of  potato  chips.    Under  tiie  proposal  the  following 
names  would  be  established  for  the  various  restructured  foods: 

a.  "Onion  Rings  Made  from  Diced  Onions"" 

b.  "Fish  Sticks  (or  portions)  Made  from  Minced  Fish" 

c.  "Fried  Clams  Made  from  Minced  Clams" 

d.  "Breaded  Shrimp  Sticks  (or  cutlets)  Made  from  Minced 
Shrimp"  '  —  

e.  "Potato  Chips  Made  from -Dehydrated  Potatoes." 
These  names  would  have  to  appear  on  the  package  labels. 

Reactions  to  Nutritional  Labeling 

During  the  period  when  the  nutritive'  labeling  regulations  were 

being  established  Ogden  C.  Johnson,  Director  of  the  FDA^s  Division 

of  Nutrition  (180),  stated  that 

Nutrition  labeling  provides  a  standardized  means  of 

 TTiOTketlTig  on€^  o^~"th'e~ffiOsr  va^luable  ^s^J^e^tB^  ~  

products — their  nutrition  qualities — to  the  consumer. 
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It  also  provides  a  way  of  showing  the  consumer  that  industry 
is  interested  in  providing  the  services  they  want.  .  .  . 
Implicit  in  this  opportunity  is  a  challenge — to  motivate 
the  consumer  to  become  educated  enough  to  read  and  appreciate 
nutritive  properties.    There  is  also  an  explicit  challenge 
in  this  opportunity — to  provide  meaningful,  accurate  data  to 
the  consumer. 

The  extent  to  which  these  opportunities  and  challenges  are  realized 
will  depend  upon  the  reaction  of  the  consumer  and  food  industry  ""'to 
nutrition  labeling.    Will  the  consumer  use  the  information?    Will  it 
affect  his  selection  of  food?    Will  the  industry  see  the  regulations 
as  opportunities  rather  than  restrictions?    I t  is  far  too" early  to 


answer  these  questions  with  any  certainty.    A  few  surveys  of  consumer  , 
reaction  to  nutrition  labeling  were  conducted,  along  with  various  pilot 
studies  of  the  labeling  program.    Some  reaction  from  the  food  industry 
has  been  reported,  and  these  surveys  and  reports  serve  as  an  initial 
assessment  of  consumer  and  industry  reaction  to  nutritional  labeling. 
But  thorough  assessment  can  be  obtained  only  after  the  program  has 
been  fully  implemented. 

Consumer  reaction.    The  Consumer  Research  Institutes  (151)  was 
involved  in  several  research  projects  on  the  nutrient  labeling  of  foods 
for  three  years  (1969-1972)  ,  and  much  of  its  research  was  cooirdinated 
with  the  Food  and  Driig  Administration.    Results  of  a  CRI  1969  survey 
of  ^,186  women  revealed  that  64.6  percent  occasionally  looked/ for 
nutritional  information  on  packaged  food  products.    Those  who  look 
for  such  informatipn  are  more  apt  to  be  white,  educated,  affluent 
segments  of  the  society  living  in  suburban  or  metropolitan  ar.eas.  The 
consumers'  order  of  interest  priorities  in  ingredient  information  was 


fouQd  to  be  first,  vitamins  and  minerals;  second,  calories;  and  third, 
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prqteins,  fats  and  carbohydrates • 

CRI  also  conducted  an  experiment  in  which  the  food  purchases  of 
923  families  were  carefully  recorded  for  a  four-week  period  during 
which  no  nutrient  information  was  available  followed  by  an  eight-week 
test  period  during  which  nutrient  information  was  provided The 
results  of  tljis  experiment  were  encouraging*    More  nutritious  products 
were  purchased  after  the  consumers  were  exposed  to  nutrition  information* 
However,  these  consumers  belonged  to  the  middle  and  upper  socio- 
economic levels  arid  considerable  effort  had  been  made  to  motivate  them 
to  use  nutrient  information* 

A.  research  team  headed  by  R*  J*  Lenahan -at  Cornell  University 
(111)  reported  on  a  survey  conducted  among  2,195  men  and  women  aged 
18  years  and  olcfer  during  the  period  of  Majch  15  through  April  8,  1972* 
This  group  comprised  a  statistically  representative  sample  of  the  U*S. 
population  based  on  government  census  data*    Results  showed  that  58 
percent  favored  using  nutritional  labeling  to  some  extent.  However, 
actual  use~  of  the  labels  was  low — about  10  percent  of  all  the 
respondents  used  the  information,  but  the  use  increased  with  the  length 
of  time  the  program  was  in  effect*  ^ 

The  number  of  persons  in  the  18  to  49  age  groups  who  said  that 

they  would  us6  the.labels  'extensively  was  significantly  larger  than 

the  number  of  respondents  in  the»  group  60  years  or  older  who  gave 

this  response.    Education  was  directly  related  to  the  number. of  persons 

* 

who  said  that  they  would  use  the  labels;  as  the  amount  of  education 
increased^  indiclitions  of  potential  use  increased.    Finally,  ti!^e  number 
of  persons  who  said  they  would  use  the  labels  was  significantly  larger 
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among  the  white,  than  among  the  non-white  respondents ♦ 

Respondents  were  asked  about  the  amount  of  money  they  would  be 
willing  to  pay  for  nutrition  information  since  the  cofit  of  such 
labeling  information  will  undoubtedly  be  passed  on  to  the  consumer* 
The  younger,  more  highly  educated  were  the  most  willing  to  pay  for 
the  iiformation*    Based  on  a  $25*00  grocery  bill,  51  percent  of  the 
respondents  were^  not  willing  to  pay;  27  percent  were  willing  to  pay 
an  insignificant  amount  (3  cents  or  less);  13  percent  were  willing  to 
pay  moderately^  (4  to  10  cents);  and  4  percent  were  willing  to  pay 
more  than  10  cents  for  the  nutritional  labels* 

The  recognition  of  nonuse  benefits  of  nutrition  labeling  was 
widespread*    In  response  to  a  "nonleading"  question,  30  percent  of 
those  interviewed  said  that  consumers  would  benefit  even  if  they  did 
not  use  the  labels*    In  answering  a  leading  question  concerning  nonuse 
benefits,  85  percent  agreed  with  statements  concerning  such  benefits. 
The  three  statements  most  often  chosen  follow: 

1*    The  public  would  learn  more  about  nut?:ition, 

2*    Food  manufacturers  would ^ tend  to  make  their  products 

more  nutritious,  and 
3*.    Consumers  would  get  better  value  for  their  food  dollars* 
Various  promotional  programs  were  found  to  make  consumers 
more  aware  of  the  nutrition  labels,  but  they  did  not  increase  the  use 
or  understanding  of  the  labels*    These -two  parameters,  understanding 
and  use,  however,  increased  as  the  program  ran*    The  results  indicate 
that " exposure  over  time  and  promo tiotial  intensity  have  complementary 
results* 
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In  a  test  conducted  in  June  and  July  of  1972  in  two  urban  areas 
of  New  Jersey,  Babcock  and  Murphy  (44)  found  that  84  percent -of  the 
shoppers  were  interested  in  having  some  nutritional  information  on 
labels  of  all  fooHs,  but  41  percent  said  that  the  FDA  labels  were 
confusing.     (The  addition  of  FDA  labels  increased  the  sales,  of  more 
nutritious  items  only  3  percent  during  the  test  period.) 

Evaluation  of  nutritional  labeling  was  carried  out  as  a  patt  of 

the  Spring  1972  Consumer  Preference  Panels,  Sponsored  by  the  Marketing 

Information  for  Consumer  Program  of  the  Cooperative  Extension. Service 

at  Michigan  State  University  (185).    In  summarizing  the  findings  of 

the^ evaluation,  Mary  D.  Zehner  stated,  ^ 

No  system  of  nutritional  labeling  isygoing  to  be  C 
understood  by  a  majority  of  the  consumer*  unles^  there 
is  an  extensive  educational  program  to  support  it. 
Consumer  programs  much  simpler  to  understand  than 
nutritional  labeling,  such  as  unit  pricing  and  open 
dating  of  foods,  are  only  being  used  on  a  limited  basis, 
even  after  promotional  programs.    But,  like  open  dating 
and  unit  pricing  o£  foods,  consumers  appear  to  want 
^nutritional  labeling.    Research  studies  indicate  that  . 
understanding  and  use  of  nutritional  labeling  will  increase 
as  people  become  aware  of  it.^  However  for  consumers  to 
get  the  maximum  amount  of  benefit,  they  must  be  willing 
to  take  the  time  to  study  and  understand  not  only  the' 
^        label,  but  other  nutritional  information  available  to 
them. 

Nutiritional  labeling  as  it  is  presently  proposed  will 
nat  meet  the  expectations  of  many  consumers.    It  would 
appear  '^x^m  the  comments  and  observations  that  nutritional 
labeling  means  different  things  to  different  people.  The 
program  Is  more  detailed  than  many  panelists  visualized  it. 
I  would  estimate  close  to  one-quarter  of  the  panelists 
who  indicated  interest  in  nutritional  labeling  are 
primarily  or  exclustively  interested  in  simply  a  listing 
of  calories. 

Educational'  programs^ need  to  be  developed  which  will 
familiarize  consumers  with  nutritional  labeling — what  it  is,  » 
what  it  does  not  include,  and  how  it  can  be  used  in  planning 
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nutritionally  balanced  meals  and  snacks,- '**Nutrit;iattal 
labeling  can  be  a  useful  aid  to  all  shpppersj.^eyen  if 
they  are  not;  on  a  special  diet  or  feel  they  imderstart^-' 
the  basics  of  nutrition.    An  awarenesar  of  the  nutrient  j,c< 
content  of  some  of  the  newer  combination  foods  ..and  , 
fabricated  foods  can  be  helpful  in  meal  plann>ttig  and,  4h 
stretching  the  food  dollar.    Also  special  attention 
should  be  directed  at  an  exploration  of^gr^ms,  cbinplete'** 
and  incomplete  proteins,  and  recommended  dietaty 
allowances  versus  minimum  daily  requirements-.  These'' 
areas  need  clarification  as  a  part  of  the  overall  *  . 
education  program  if  consumers,  are  to  effectively  xxBi  ' 
nutritional  labeling  once  it  is  available.  >  ^  • 

Food  industi^x. Reaction.    Dr/ira  I.  Somers^Exe'cutive  Vice  ^ 
President  of  the  Natibnal  Canners  Association  (ISO)  has  pointed- out 
that  nutritional  labeling  has  created  more' interest  than  any  of  the 
labeling  proposals  from^the  government,  cdihgre^a^,  consumers;  or  trade'" 
industry r    Of  immediate  concern  to  the  fodd  industry  is  the  question 
of  what  to  put  on  labels  in  terms  of  ^,  nutrient  X^alues.  Furt^^hermore, 
the  industry  considers  the  compliance  regulation  "too  res  trie  tiv^-'^her^ 
it  calls  for  each  individual  unit  in  the  lot  to  bear  a  nutrient  level 
at'  least  80  percent  of  the  declared  value.    To  do  this^is  totally 
unrealistic  for  many  products,  and  will  create  serious  problems." 

Dr.  Somers  asked  the  questions  "What  is  'accuracy'?  -  Would  a 

0 

statement  of  the  average  amount  of  the  nutrient  the  consumer  receive? 

over  a  reasonable  period  of  time  be  considered  accurate  labeling?  Or, 

must  the  nutrient  content  be  grossly  understated  so  that  most  paclcages 

ekceed  the  declaration  as  suggested  by  the  proposal?"    As  an 

illustration  of  the  problem,  Dr.  Somers  provided  the  following  examples: 

The  National  Canners  Association  laboratories  have" 
shown  that  the  Vitdmin  C  content  of  130  samples  of*  tomato 
Juice  froto  the  1969  pack,  may  vary  from  1.8  to  45.5  mg  per  • 
6-ounce  can.    This  is  an  average  of  24.1  mg  per  can  or 
40  percent  of  the  RDA.    However,  the  content  that  cati  be 
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declared  on  the  label  la  only  2,2  mg  or  5  percent  of  the' RDA 
if  the  appropriate  statistical  adjustment  is  made  to 
,  guarantee  that  each  can  will  contain  80  percent  of  that 
declared  on  the  label. 

It;  Vas  ^pointed  out  that  some  of  the  low  values  could 
be  the  result  of  popr  manufacturing  practices  which  should 
be  corrected  but  even  so,  considerable  variations  occur  as  i 

\a  result  of  conditions  beyond  the  control  of  the  manufacturer. 
Examples  .of  such  variations  include  seasonal,  genetic 
d^f fere'hce8,.or  whether  ^  plant  is  grown  under  shady  or 

^ sunny  conditions/ 

Dr.  Somers  concluded  by  calling  into  question  the  objective  of 
nutr^lent  labeling. 

What  is  the  real  ob:Jective  of  nutrient  labeling?  Ifi  

its  broadest  aspect  its  primary  value  will  be  as  an 
educational  effort  designed  to  .provide  sound  information 
on  the  nutritive  properties  of  foods •    It  seems  to  us  that 
this  objective  would  be  more  adequately  met  by  declaring 
.    the  average  values  of  the  nutrients  contained  in  the 
product  at  the  time  it  is  made  available  to  the  consumer. 
We  do  not  believe  that  industry  would  be  properly  informlTug 
consumers    of  the  nutritive  properties  of  food  if  it  had  to 
grossly  understate  their  nutrient  content,  any)  more  than 
they  would  be  properly  informing  consumers  by  making 
exaggerated  claims. 

A  report  in  Consumers'  Research  Magazine  (41)  ijidicates  that 
the  far-reaching  nutrition  labeling  regulations  which  hold  food 
processors  responsible  for  the  accuracy  of  the  declaration  on  the 
label  have  brought  adverse  criticism  from  a  wide  variety  of  sources. 
The  United  Fresh  Fruit  and  Vegetable  Association,  together  with 
Sunki%t  Growers  of  California  are  reported  by  Consumer  Research  Magazine, 
to  be  taking  legal  steps  to  seek  modification  of  the  labeling 
regulations,  which  are  asserted  to  be  so  restrictive  that  growers 
and  distributors  of  fresh  fruits  and  vegetables  will  be  hampered,  in 
advertising  established  nutritional  value  of  their  particular  products. 
The  United  Fresh  Fruit  and' Vegetable  Adsociation  claims  that  an 
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advertiser  will  be  barred  from  indicating  that  oranges  are  a  good 

/ 

source  of  vitamin  C  unless  a  complete  nutritional  analysis  is 
provided  in  the  form  prescribed  by  FDA  and  to  a  degree  of  accuracy  ^ 
almost  impossible  to  achieve,  owing  to  well-known  variations  in  the 
vitamin  value  of  natural  produce.    This  same  group  claims  that  the 
provision  of    analytical  data  on  the  exact  content  of  individual 
lots  of  raw,  unprocessed  agricultural  products  would  be  difficult 
and  almost  prohibitively  expensive. 

Some  manufacturers  believe  that  the  new  labeling  regulations 
would  boost  the  retail  price  of  foods  and  the  Consumer  Research 
report  pointed  out  that  this  would  certainly  be  true  at  first, 
although  the  overhead  of  the  cost  of  labeling  would  probably  be 
absorbed  in  the  course  of  time.    Neil  Mermelstein  (121),  associate 
editor  of  Food  Technology  Journal  (121)  quoted  Dr.  Virgil  0.  Wodicka, 
•Director  of  the  FDA's  Bureau    of  Foods,  on  the  question  of  the  cost 
of  nutrition  labeling. 


This  is  another  Torm  of  the  traditional  question, 
'How  high  is  up?'    How  much  effort  it  takes  to  get 
there;  depends  on  where  you  start.    Joining  this  club 
may  have  a  rather  substantial  initiation  fee,  but ^ 
the  dues  are  not  bad.    After  you  know  something  about 
the  nutritive  value  of  your  product,  and  its 
'    variability,  and  what  affects  it,  the  rest  of  it  is  \ 
7  quite  manageable  from  a  cost  standpoint,  and  I'd  say  ) 
•  .^*-,it  would  be  less  than  a  cent  a  case.  ^ 

* '  -^        .      '        •  .  •  J  ' 

A  rTiumber  of  independent  laboratories  perform  analytical  services 

;forr^|pod  companies.    A. survey.  (121)  of  these  laboratories  revealed 

*'l£f^i;^tI>^.cost  of  determining  thie  content  of  the  nutrients  which  must 

id^tp4ed-  "in  the  standard  nutrj.ent  format  ranges  from  $150  to  $179 

,per^^'aampii&i,    A  sample  consists  of  **12  sub-aamples  ^[consumer  units). 
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taken  one  from  each,  of  12  different  randomly  chosen  shipping,  cases,  to 
^  be  representative  of  a  lot."    Of  course  many  large  companies  may 
already  be  ^ftipped  for  nutrient  analysis  but  many  smaller  compani.es 
probably  are  not. 

Business  Week  (9)  reported  in  March  of  1973  that  the  Dal  Monte 

— • — j»» 

Corporation  was  about  to  start  labeling  the  nutritional  content  of 
34  major  products  that  make  up  more  than  half  of  Che  company's 
canned  food  volume.    Before  the  1974  packing  season  gets  under  way, 
Del  Monte  plans  to  have  120  basic  items  relabeled.    Business  Week 
further  states  that  "though  most  of  FDA's  new  12-part  standards  are 
voluntary,  consumer ^pressures  and  competition  are  almost  certain  to 
make  them  mandatory.    As  one  leading  fqod  industry  member  puts  it: 
*We  are  entering  the  era  of  the  marketing  of  nutrition.'". 


Thifee*  Areas  for -Future  iResearch    r  - 

1.  High  priority  should  be  given  to  determination  of  the  final  nutrient 
value  of  foods  subjected  to  the^ various  preparation  and  holding 
methods  used  in  commissary  food  service  systems.    Some  of. the 
practices  may  produce  foods  of  a  higher  nutritive  •quality  than 
those  produced  by  conventional  methods  in  which  food  is  held  on 
steam  tables  for  long  periods. 

2.  The  industry  should  develop  large  fi5.es  of  standardized- recipes 
coded  according  to  nutrient  content  if  the  Nutrient  Standard  Menu 
methods  are  to  be  used  successfully.    Further  study  is  needed  to 
determine  whether  menus  developed  by  the  nutrient  staqjiaadd 
methoi^  have  acceptable  palatability.  ~ 
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The  inclusion!  of  nutrient  information  on  menus  or  in  fast  food 
restaurants  may  be  desirable.    Pilot  studies  could  ^certain 
the  feasibility  of  this  practice  and  whether  patrons  would 
understand  and  use  the  information  enough  to  justify  the 
practice. 


'  347 


Nutrition' as  it  Affects 


And  Will  Affect  Food  Service: 
An  Annotated  Bibliography 

1,     Ahlstrom,   Antti  and  Leena  Rasanen,      "Review  of  Food 
Grouping  Systems  in  Nutrition  Education." 
Journal  of  Nutrition  Education,   5   (January-March , 
1973) ,   pp.  13-17. 

This  article  compares   the  food  grouping  systems 
of  47  different  countries   and  concludes   that  for 
food  groups  to  be  a  successful  tool  in  nutrition 
education,   local  nutritional  problems,  avail- 
ability of  foods,   and, food  habits  must  be  taken 
into  account.     The  increase  in  processed  food'^and 
convenience  food  product  use  suggests   that  perhaps 
the  entire  grouping  system  should  be  re-evaluated. 


2^____James  Albxacht.     "Wha^t  About  Chemicals  in  Food?''  Fast 
Food,   71   (March,   1972),  pp.   14,   18.,  23. 

Albrecht  offers  questions  and  answers  about 
chemical  processing's  effect  on  nutrition,  the 
importance  of  food  chemicals,   synthetic  vitamins, 
the  origin  of-food  chemical  additives,   safety  of 
^ additives,   cost  and   time  in  developing  safe  food 
additives,   and  the  future  of  chemical  food  process- 
ing,. 


'  3,     R,   B.   Alf in-Slater .     "Communicating  With   the  Consumer: 
Basic  Research  on  Nutrition  and  Safety;  SJ)ecial 
Report:     P.art  III."     Food  Product  Development,  6 
(August  and  September ,   1972),   pp.  66-68. 

This  article  discusses   the  synthetic  food 
^  additives  which  manufacturers   ijis^^^t  are  necessary 

to  supply   the  public  with  the  Convenience  foods 
they  demand ,   and  which  consumer  groups  feel  are 
unsafe,   hazardous,   and  insufficiently   tested.  The 
author  describes  various  studies  done  in  this  area. 
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Anon,      "Buyer^s  Bulletin."     Institutions  ,   64  (April, 
1969)  ,  p.   16.  '  ' 

Two  new  ready-to-serve,   Individually  packed, 
low-8odlum  soups  have  been  Introduced  by   the  Camp- 
bell Soup   Company,   adding  to   the  four  other  low- 
sodium  soups  already  distributed  by  that  company. 

Anon.      "Buyer's  Bulletin."     Institutions ,   66  (October, 
1969) ,  p.  226. 

Diet  orange  and  diet  cherry  gelatin  desserts, 
salt-and  sugar-free,   are  now  avallkble| on  the 
market.     They  contain  only  one  calorlelper  four- 
ounce  serving.  \ 

Anon.      "Calorie  Counter.  "     Institutions   65   (Sept^ember , 
1969),   p.  130. 

Products  on  the  market  designed  to  cut 
calories   Include  no-sugar  soft  drink  mixes*, 
condiment  packets   for  special  diets,  non-dairy 
CO  f, fee  creamer,   sugarless  chewing  gum,   and  diet 
frozen  entrees . 


Anon.      "Candor  and  Comment."     American  Res t aur an t * 
Hospitality ,   54   (January,   1970)   p.  6. 

Food  items   that   look  and  taste  like  common 
foods,   but  are  nutritionally  rlcher--orange'  juice 
without  citric  acid,   eggs  with  little  cholesterol, 
potato  products  with  less  carbohydrate  and  more 
protein-^'-all  receive  consideration.     Foods  will 
soQn  be  especially  designed  for  older  people. 

Anon.  '^Consumer  .and  Food  Industry  Equally  Responsible 
for  Poor  Nutrition."  Food  Product  Development,  6 
(November,   1972),  ip .  11. 

The  blame  for  poor  nu*trltlonal  habits  must  rest, 
in  part,  with  the  consumer  and   the  kind  'of  foods 
which  he  demands  on  the  market.     Nutritional  In- 
^adeqiiac^'  is   caused  by  poverty,   negative  soci:al, 
cultural ,   and  religious   factors,   lack  of  food 
fortification,   lack  of  nutrition  education,  and 
lack  of  motivation  for  correct  eating. 
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9.     Anon.     "Del  lionte  Living  with  New  Labeling  Rules." 

Business'  Week  (February  3  ,  1973),  pp.  42-45. 

Business  Week  offers  a  description  of  Del 
Monte's  efforts   to  reorganize  their  production 
and  market ing  approach  to  meet   the  challenges 
of  growth,   spiraling  ^osts,   declines^  in  profit- 
ability,  and  the  changing  nature  jof   the  market. 
A.S  a  part  of  the  new  (approach ,   Dei  Monte  will  label 
^he  nutritional  content  of  34  major  products  that 
make  up  more  than  half  of   the  company's  canned- 
food  volume. 


10.     Anon.  »  "Development  Aids:     Flavored,   Colored  Apple 

Pieces  .Offer  Route* of  Distinction:     School  Lunch 
Entree  Formulations  Offered."     Food  Product 
Development ,   5   (December/ January ,   1972)  ,   pp.  68-70. 

These  brief  reports  advertize  two  new  food 
0^  items  aimed  at  school  lunches:     "vacu-dry  apple 

nuggets  and'dices  are  processed  apples  color e.d 
and  flavored  to   imitate  blueberries   and  raspberries; 
**ultra-soy"  is  a  TVP . 


11.  Anon.     "Digesting  the  Alternatives."     Nation Schools , 

88  (September,   1971),  pp.    63-67.  ^ 

Commercial  food  management  firms  are  making 
small  inroads  into  school  feeding  programs,  mainly 
in  large  urban  school  districts.     The  federal 
government  is   expected  to   increase  governmental 
involvement  in  school  food  operations  with  the 
passage  of  bills   to  provide  free  school  lunch  arid 
feeding  for  the  ^Iderly. 

« 

12.  Anon.     "FDA  Announces  Nutritional  Guidelines  for  Frozen 

Dinners."  Cornell  Hotel  and  Restaurant  Quarterly^ 
12   (February,   1972),   p.  82. 

Voluntary  nutri^itn^al  guidelines  for  frozen 
dinners  were  annoifri/Ced  ii^^December  by  the  FDA. 
Although  the  guidel\Lir€s  arie  strictly  voluntary, 
competitive  pressur^will  probably  encourage 
^>,art iaica tion .     Guidelines  are  now  being  prepared 
for  ^<ijf  products,   breakfast  cereals,   snack  foods, 
and  prepared  entrees. 
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13.     Anon.     "Frozen  Food  Packers  Under  the  Gun  to  Meet 

Nutritional  Labeling  Deadline."     Quick  Frozen  Foods, 
>  \35,    (March,   1973) ,  p.  18. 

At   the  time  of   this   article,   frozen  food  pack- 
ers only  had  22  months   to  use  up   labels  and  packaging 
that  did  not  meet   the  new  nutritional   label ing^ 
regulations  promulgated  by  the  FDA.     The  principal 
labeling  Regulations  applicable  to   frozen  food 
processors   are  enumerated  in  the  article. 


14.  Anon.  "How  Can  School  Lunch  Help  4  Million  Hungry 
Children?"  Institutions ,  65  (November,  1969), 
pp.  159-174. 

School  food  service  is   the  natural  approach  to 
answer  urban  hunger  problems,   but  many  children  are 
deprived  of  school  lunch  because  of  lack  of  kitchen 
facilities.     Programs   are  being  introduced  to  get 
around  this  problem.     Financing  feeding  programs 
Is  becoming  increasingly  difficult,   due  to  in- 
flation,  and  the  fact   that  feeding  staffs  have 
trouble  keeping  lunch  prices    (paid  by  the  children) 
down.     Mo St   funding  money  comes   from  federal 
sources,   and  a  bill  has   recently  been,  introduced 
to   try  to  improve  school  food  service. 


15.     Anon.      "Inters tate ' United  Computerizes  Hospital  Food 
Service."     Fast  Food,   70   (November,    1971),  pp. 
104,  108. 

Interstate  United  has  a  computer   that  stores 
all   current  recipes,   food  prices,   and  nutrient 
elements   that  must  be  considered  when  preparing  a 
comprehensive  hospital  menu .     Client  hospitals  have 
remote  typewriter  terminals   linked  to   the  computer 
by   telephone .     The  maj  or  attributes  of   each  food 
are  stored  in  the  computer  memory  and  incorporated 
menu  cycles  are  planned. 


16.     Anon.     "Is  Eating  Harmful   to  Health?"     Institutions , 
68  (1971) ,   pp.  51-59. 

Thi's   is  a  short  report  of  a  series  of  inter* 
views  with  food  experts   about   the  nutr^.tional 
habits  of  the  American  people . 
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17.  Anon.     "Labels  That  Tell  Yo  u  Something* "     Journal  of  the 

American  ^  Home  Economic  Association,  64  (April,  1972), 
pp.  28-33. 

There  are  two  major  options  available  to 
protect  the  nutritional  status  of  consumers: 
-V    nutrient  enrichment  and  nutrition  education.  The 
results  of  several  chain  stores'   efforts  to  develop 
feasible  nutrient  labeling  methods  are  discussed. 
Studies  performed   to  determine  the  level  of  usage 
of  the  labeling  demons  trated  changes  In  purchase 
patterns  following   the  Introduction  of  nutrient 
labeling,   as  well  as   Increase  knowledge  about 
nutrients.     It   Is  believed   that   food   chains  and 
manufacturers  are  willing   to  provide  consumers  with 
nutrient  information,   perhaps  the  next  major  step 
may  be  ingredient  or  consumer  factor  labeling. 
Consumer  interest  and  pressure  is   the  factor  which 
will  determine  the  presence  or,  absence  of  voluntarily 
nutrition  information  on  food  products. 

18.  Anon.      "The  Low-Cholesterol,   Low-Fat,   Low-'^^M.orie  Menu, 

Please."     Fast  Food,    72   (May,   1973),   pp.    107,  252. 

A  major  hotel  chain  is  now  offering  low 
cholesterol,   fat,   and   calorie  meals.      Its  menus 
ar^  based  on  substantial  reductions  or  elimination 
of  meat  fats,    egg  yolks,   butter,   and  pari  drippings 
in  cooking  and  baking.     The  object  is  not  to  change 
people's  eating  habits,   but   to  give  them  what  they 
want . 


19.  Anon.      "Low-fat  Hot  Dogs."     Institutions ;   65  (December, 

1969)  ,   p.^  78. 

Frankfurters  with  a  maximum  fat  content  of  20 
percent,   sausages  with  approximately  30  percent  fat, 
and  luncheon  meats  with  less   than  average  amounts 
of   fat  are  avall,^ble  from  John  Morrell  and  Company. 

20.  Anon.      "Menu  Planners  Guide,"     Fast  Food,   70  (January, 

1971),   p.    26.  "  \ 

General  Mills  now  features  a  whole  line  of 
Bontrae  Foods  —  textured  vegetable  proteins.  They 
serve  as  economical,   nutritious,   convenient  protein 
foods  and  meat  supplements. 
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Anon,      "Mini-Meals  Mean  Maxi  Profit-"     Institutions ,  66 
(February,   1970),   pp,  81-90- 

Americans   are  changing   their  eating  habits  to 
eat  more  often,  .but   to   eat  less  each  time)-  About 
13  percent  of  family  income  is   spent  on  food,  but 
in  families  with  a  working  wife,   30  percent  more 
is  spent   to  "eat  out-"     The  higher  percentage  of 
eating  out  means   the  rest au rant  industry  will  have 
to   take  more  responsibility  for  serving  nutritious 
meals  and  snacks  - 


Anon-      "More  Fortified  Foods  or  Updated  Type  A  Menus-" 
Ins  tltutions ,   64   (November,   1970),   p-  41- 

Th^  USDA  is  revising   the  Type  A  menu  file  to 
utilize  more  fully   the  convenience  foods   that  have 
come  on  the  market  since  t^he  last  revision- 


Anon-      "New  Dimensions   in  Products-"     Ins  ti tutions ,  62 
(February,   1968) ,   p-  157- 

Eggless   custard,   puddings,   and  gelatins   are  all 
available  in  a  new  line  o,f  dietetic  dessferts-  All 
are  sugar-free  and  low  in  sodium,   calorics,   and  fat- 
Anon*      "New  Dimensions   in   .    -    -   Products-"     Institutions  , 
63   (September,   1968),   p-  152- 

A  flavor  modifier  thai:  masks   the  aftertaste 
of  artificial  flavors  used  in  low-calorie  foods  and 
beverages  as  become  available- 


Anon-      "The  New  Foods  and  the  Markets  That  Need  Them-" 
Food  Service,   34   (April,   1972),   pp -   20-28,  70- 

Rapid  growth  of   the  food  service  market,  rising 
costs  of  food,   and  increased  ihterest  in  nutrition 
have  laid  the  groundwork  for  product  acceptance  in 
food  service.     New  products  available  are  spun  and 
textured  soy  pratein,   as  well  as  granular  soy  prote- 
in concentrate  products-     Markets  for  the  new  foods 
are  school  food  service,   hospitals  and  health  care 
facilities,   government  insti^tutions,   college  and 
university  food  services,   and  the  fast  food  market- 
ed 
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26.  Anon.     "News."     Institutions ,   72   (April,  1973),  p.  72. 

The  National  Advisory  Council  on  Child 
Nutrition  recommends   that  school  feeding  programs 
be  made  available  to  all  children  as  soon  as 
possible.     The  Council  also  recommends  increased 
participation  in  child  nutrition  programs,    the  use 
of  school  facilities   for  summer   feeding  programs, 
and  action  to  insure  that  new  food  products  are 
properly  monitored. 

27.  Anon.     ^'News."     Institutions ,   73   (September,   1973),  p. 

26. 

Advances   in  technology  and  a  rising  demand 
for  protein  have  resulted  in  the  development  of 
minced  fish  and  peanut  flakes.     The  fi^h  is  stripped 
from  the  bones  by  machine.     It  is   as  pure  and 
nutritious,   yet  more  economical   than  whole  fish. 
Peanut  flakes  are  easily  flavored,   are  nutritionally 
equivalent   to  soy,   and  are  psychologically  accept- 
able. 


28.  Anon.      "Nutrition  Labeling."     Nutrition  Reviews ,  31 

(January ,   1973) ,   pp.  36-39. 

Th-is  article  provides  a  description  and  ex- 
planation of   the  FDA's  new  comprehensive  labeling 
program.     Included  are  regulations  concerning 
nutrient  atid  vitamin-mineral  labeling  according  to 
a  uniform  format,   identification  of  fat  and  choles- 
terol content,   standards  for  products  sold  as 
diet/ary  supplements  of  vitamins  and  minerals,  and 
es  tfa'blishment  of  rules  for  the  definition  and 
labeling  of  imitation  and  artificially  flavored 
foods.     A  general  all--encompassing  regulation  is 
stated  which  will  govern  labeling. 

29.  /  Anon.     "Nutrition  Labeling  II."  Nutrition  Reviews,  31 

(April,   1973),   pp.  133-134. 

This  article  presents  a  brief  explanation  of 
x^the  second  phase  of  FDA's  food, labeling  program. 
The  new  regulations  state  that   the  common  name  of 
a  food  must  include,  a  statement  of  the  absence  of 
any  char acterizing  ingredient,   and  the  need  fot  any 
characterizing  ingredient  to  be  added  by  the  con- 
sumer.    Specific  standards  for   the  composition  and 
labeling  of  frozen  "heat  and  serye"  dinners  are 
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given.     The  nutritional  quality  guidelines  proposal 
delineates   the  minimum  range  of  nutrient  composition 
for  a  given  food  group,    thus  pro tecting  "the  con- 
sumer against  inadequate  or  excessive  fortification. 


30.     Anon.     "Nutrition  Labelrtng  III."     Nutrition  Reviews,  31 
(August,   1973),   pp.  260-264. 

The  third  phase  of  FDA's   long-range  nutrition 
labeling*  program  includes   14  final  orders^  Some 
gt)vern  the  definition,   identity,   formulation,  and 
promotion  of  vitamin  and  mineral  products  used  as 
foods,   dietary  supplements,   or  drugs.     Other  final 
orders  deal  with  false  labeling  and  deceptive  pro- 
mo tion  of  vitamin-mineral  supplements  (especially 
vitamins  A  and  D) .     Provision  is  made  for  the 
es"tablishme;it  of  common  names  for  products,  which 
at  present  m^y  have  names  confusing  to* the  consumer. 
A  new  definition  of  imitation  foods   is  stated,  as 
well  as   regulations   concerning  foods  containing 
spices ,   flavorings ,   colorings ,   and  chemical  pre- 
servatives .     Proposed  actions  stated  for  public 
comment  have  to   do  with   identity  standards  for 
mellorine  and  parevine,   restructured  foods,  filled 
milk,   and  chemical  preservative  labeling. 


31.     Anon.      "Nutrition,   Sanitation,   Packaging  Featured  at 

Cornell  Food  Seminar."  Cornell  Hotel  and  Restaurant 
Quarterly,   1-2 .  (Feb  ruary ,   1972),   pp.  82-83. 

People^s  eating  habits  may  reflect  emotional 
and  social  needs  rather  than  nutrition  needs.  The 
nutritional  content  of  itiany  well  known  foods  is  not 
well  understood,   therefore.' package  labels   that  give 
the  nutritional  content  might  be  misleading  unless 
people  know  the  quantities  of  each  nutrient  which 
shou^rd  be  in  their  daily  diet. 


32.     Anon.     "Nutritional  Awareness  Needed  by  Food  Industry 
and  Customers."     Co rnell  Hotel  and  Restaurant 
Quarterly,   12   (February ,   19  72)   p .    82 . 

More  nutrition  education  for  members  of  the 
food  service  industry  and  for  consumers  is  needed.  ' 
One  in  five  meals   is  eaten  away  from  home.  Because 
this  figure  Is  rising  and  due  to   the  wide  choices 
available  in  restaurant  and  supermarket  foods, 
people  do  not  always  make  the  .best  nutritional 
cho  j[.ces  . 
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33.     Anon*'    "Observations:     Let's  Look  Beyond  Nutrition  to 
Identify  Proteins*"     Food  Product  Development >  5 
(August/September,   1971),   p.  6* 

The  FDA  must  change  its  requirement  of  a  single 
standard  for  both  the  textured  form  of  vegetable 
proteins  and  the  products   formed  from  thfevspun 
filaments  because  these  materials  have  different 
compositions,   functional  characters,   and  applications. 


34,     Anon*      "Protein  Products:     Analogs  of  Favorite  Food 

Forms."     Food  Service  Magazine,   32   (October,  1970), 
PP-    38,  40. 

We  are  in  an  era  of  consumer  flexibility.  Food 
service  operators  need  to.  be  flexible  about  such 
labor-saving,   high  quality  food  products  as  meat 
and  poultry  analogs. 


35.     Anon.      "Service  World  Report."     Institutions ,  69 
(September  1,   1971),  p.  17. 

School  lunch  programs  are  facing  more  rigid 
rules  on  eligibility  and  accounting  for  free  and 
reduced  price  lunches. 


36.     Anon.      "Sounds   from  Capital  Hill:     More  Regulation,  More 
Restrictions."     Instituions ,    70   (April  1,  1972), 
p.  33. 

Responsibility  for  nutritional  labeling  is 
being  placed  with  the  processor  and  manufacturer, 
which  means   the  cost  will  be  passed  on  to   the  con- 
sumer.    N^ew  nutritional  labeling  is   expected  to  be 
optional  information  but  regulated  as   to  wording. 
Fats  are  expected  to  be  covered  in*  new  FDA  regu- 
lations,  as  well  as  Type  A  lunches  and  pre-plated 
meals . 


37.     Anon.      "Soyburger:     It  Looks  Like  Hamburger,   But'  ..." 
Fast  Food,    72   (May,   1973),   pp  >  105-106'. 

USDA  researchers  report  that  they  believe  soy 
additives  will  replace  about  8  percent  of  the 
nation's  meat  protein  by  1980,   in  everything  from 
pasta  to  ordinary  extruded  food.      Suggested  additives 
to   rais^  the  percentage  of  protein  in  macaroni  are 
soy,  fish  protein,   sunflower  and  cottonseed,  and 
varieties  of  wheat. 
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38,  Anon,      "The  Svelte  Society:     Its   Care  and  Feeding," 

Institutions  >    65   (September,   1969),   pp,    127-128  , 

The  food  operator's  role  in  dealing  with  the 
public 's  concern  with  dieting  is   discussed.  In- 
dications are  that   the  food  servj.ce  industry  would 
be  fully  prepared  to  cooperate  with  an  established 
national  interest   in  nutrition.     The  individual 
operator  f^els  social  and  moral  pressure  to  act  on 
nutritional  problems,   but   feels  uncertainty  as  to 
proper  guidelines   to  follow,   due  to  disag'reement 
among  professionals  and  new  scientific  findings, 

39,  Anon,      "Things  Present  and  Yet  To   Come,"     Institutions , 

64   (May,   1969) ,   p,  9, 

Lysine  enrichment  of  bread  could  be  a  way  to 
provide  the  proper  amounts  of  protein  for  under- 
nourished Americans, 

40,  Anon,      "Trends  of   the  Week,"     Institutions  >    72   (May  15, 
^     '  1973)  ,   p,   27,  • 

The  USDA  is   conducting  a  pilot  program  to  study 
team  teaching  of  nutrition  education  by  classroom 
teachers  and  food  Service  personnel, 

41,  Anon,      "What  Can  You  Learn  by  Reading   the  Label?" 

Consumer  Research  Magazine,   56   (July,   1973),  pp. 
25-27, 

The  FDA  is   implementing  a  new  program  calling 
for  specific  information  on  the  identity,  quality, 
and  nutritional  value  of  packaged  foods.     It  has 
also  established^  the'  U,S,   RDA's  based  on  house- 
hold servings.     Under  the  new  program,   food  processors 
are  responsible  for  the  accuracy  of   their  labels. 
Some  processors  have  already  taken  legal  steps  to 
seek  nvodification  of  the  labeling  regulations , 
There  is  question  about  the  usefulness  of  the 
nutrient  information  befng  required. 


3G3  . 


4?  .,     Howard  Appledorf     '  "^Nutrients -.to"'Go  .  "     Eaatf,-  Fooab , '  72 
'(M4y/l9Z3)  »>pp7  ,102-l"0"4;-''^  • 

/A-"'     The  authot  is  involyed^in  a  series  p,f  stud'ieg 
\'  ,    '  *to 'determine  the  nutxi-t ional.  value  of  fast  food 
' \  Vop'era:ti4p  foods.     It  pjrovides  nutritional  break-  - 

/    *  >downS'^' f -dr  specialty  cKittken,   hamburgers,  andvpiz^a^' 
'  .   ./''If;  a  .  r  es  taurant— meal  is  found  deficient  in  a 
v'.*     '   nutxlerft*,  'Professoi^  Appledqrf  recommends   that  the  , 
'     .     *  op^ejation  'fortify  the  f6;6d  or  introduce  a  new  fo.od 
;  type  to  make  up", the  deficiency,  ' 


'43*.     A3,ahaf  tenburg,  '    "The  Eighth  Decade.,"'  Institutions  ,  -66 
;       /"  (January,  .*I,'9  7'0)     pp..  83-115, 

The  article,  is  a  fbr^ecast  "of  food  service  in^ 
'  /the' *1 970' s.*,^   'For  the  majority  ,of  consumers ^  fbbd 
/\service  will  fee-  standardized  and  att«eiiipts  will°be 
made  to  make  it  more  ^like'  "home  cooked."  New 
^   *        p-r.ocessifig  V  techniques  ,   the  rise  in  con^umeris.m 

(that  is,   the  increased  demand  for  knowledge  about 
^  ingredients  and  emphas^is  on  nutrition  as  a  means 
of  preventive  medicine),   equipment, futures ,  design, 
educatio<n,   and  labor  ^outlook,,  and  social  conscience 
(the  need  ^Q'^meet  nutritlo^nal  standards  and  needs)., 
are  disc^issed,  .  -    ,  » 


44,  M.  J.  Babcock  and  Margaret  Murphy,  "Two  Nutritional 
Labeling  Systems,"'  J ADA,  62  (February,  1973),  « 
pp*  155-161. 

The  effectiveness  of   "food  equivalent"  labels 
and  labels  listing  eight  nutrients  as  percentages 
of  the  RDA's  per  serving  were  compared  in  a  market 
test.     The  food  equivalent  labels  were  more  effective 
in  guiding  typical  consumers   to  buy   the  more 
nutritious  foods,  ^and  would  be  less   costly  to 
consumers.     Interviews  wtth  184   customers  showed 
a  7-to-l  preference  for  the,  F  E  label.  Eighty-four 
percent  wanted  nutritional  labeling  on  all  foods, 
but  over  half  who   examined. the  lists,  of  nu  tr  ients* ^' ^ 
said  they  were  confusing  or  gave  too  much  Information 


^''5,  ^Allen^  Baker  ^nd  William  Gallinfore*  _ '**Subs t<itu.te  ^altd 
.'I?;      '-y/ • '^^'T*    *  Synthetic  Fo6ds  Wi tli^gmphasis  cvn-Soy  Protein," 
^-  '  ■^••1'"  '  ^"^^   (February.,   1972)  ,  p.   184-\ .     •  .    *     .  *       '     '    V  " 

•         "   ••>*     .*vt.?^'''    ' y'-        ' *  Dairy-;   cj.  trus  ,\'find  *other  fo*Qd  products-  h£v,e  ,^ 

*  ^Z"^,        faced  co.ype'titioen  f rota  .newly  developed  sulj^titutes  . 
y^/     ./c*     -'\f;  o^r'  synjbhfetic  ;'p?fod*u'c'tjS  developed  in  -the  ,pas^  few  \ 

•   V'^^        J,     }^  years       Recent  adivaiices/ in  flavoring  y- co%>ring; 

^  '  "  and '^jij^xtuirlag  have  aided  to  the  .accept  abil  Ity  df  ' 

bean  T>roductS'"  as  meat  substitutes^   as  have  ; 
.'A"*  »V      .^^dver  se '  ptlb2ici£y  ab,oiit  animal  fat  In  'the  diet  and 

th^"  low^t  price  of  vegetablie  'pro tein  ^-s  compared  to 
a'nima*!  ]yrotein.     Vroj  eCtions  are  made  .  f  or  '  the  .  typ  e 


^1 


"of  substitutes   to  .be  us'ed  iij  the  'future .  ♦ 

•«i<  -"'Tom  Barrett.     ','^irst  Lunch  Program '-Undet  U-,.S,D,,A, 

'  *  .  Rulirig^'l    'Institut±bns &6   (May^'i^fO)/  pp^I^  33--35 


6^ 


L  >M_.t^--''^  ♦  ■  "^^'^  ^^^^  has^ruled  that,   af^^'  April  I, 

-V--"  sch^ls  may  hire  food  caterers  -to  prepare  and  serve 


lujiC'hes ,  v-and  stilly  get  federal'  reimbursement/- 
DetroitV's  school  system,  was  one.  of  the  first  J.n 
the  nat:ion..-'to  buy  lunches  from  a  food  catering* 
;  service*/''Each  sta^te.  h-as  the"  right  to  establish 
its  .^"dwTi  guidelines  oti  federal  subsidies^.. 


E^Xalia  Slair.     "Low-Cal\l>ishesr-Diet  er  *  s  ^Deli^h  t .  " 
';.{:^/^^         v:.,.   Institlitiojis,-  68  (Marbh  i:5,   1971).,  pp,  77-81.. 

\\\  '^  .V'T^^'   ^  *   *  *.      .  Thi^  is  a'  diet>  conciou^  age  and  there  is  a 

^  m.arket.for  varied  attractive,  meals  that  meet- 

•*^-:>Z::.'"  paloric  demands.     Low  'calorie*  lutiches  should  l/e 

iJ'^f**'''      •         ,      basTed  on  a^protei^n  food,   adding  vege tables  at  a 
s'-alad ,   and  desseyt.     Cooking  m'eth»6ds  should  be 
mainly  -i-rc/flinfe ,   baking,   or  boiling*     The. focus 
should  - be  on  .seasoning*,   C9lor  cqmbilia t ioJi-s  ,  and 
".appearance^  ,  ^     *  '  *     •      ,  . 

"  ■  •  ■.  ■ 

48.-    Dolores  Boagolan  ;  ^  ^Blizabet^  Steer  ;   Frederick  Joffe, 
and  "'C;  OJiii  .Ball .  ^  '^^Low  Tempe-ratiire'  Handling  of 
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49,     Jane  A.   Bowers  and  Beth  Fryer.     "Thiamin     ai)d  Riboflavin 
^  in^ Cooked  and  Fro zen  Reheated  Turkey,"     J. A.D.A. , 

60   (May,   1972),   pp.  399-401. 

This  study  compared   the  effects  of  gas  and 
microwave  ovens  on  thiamin   ,   riboflavin,  moisture, 
and  fat  content  of   turkey  muscles.     The  type  of 
oven  had  no   effect  on  thiamin     retention,  but 
muscle  heated  by  gas  had  more  riboflavin  than 
muscle  heated  by  microwave. 


50.     M.   F.   Brink;   M.   Balsley  and  E.   W.   Speckman.  "Nutritional 

Value  of  Milk  Gompared  with  Filled  and  Imitation 
^-  Milk."     American  Journal  ^of   Clinical  Nutrition,  22 

(February,    1969),   pp.  168-179.- 


y 

According   to  present  informant  ion , 
in  many  filled  mi^  and  imit>ation  milk 
based  on  hydrogenated  coconut  oil^  high 
fatty  acids  and  low  in  essential,  fatty 
use  of   this  fat^for  children  and^people 
modified  diets  is  questioned.  Products 
in  thi's  report  as   imitation  milk  J.ndica 
are  not  replacements   for  milk  in  protei 
o  r  vitamins . 


tthe  fat  used 
products  is 

In  saturated 
acids.  The 

on  fat 
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te  that  they 
n ,   minerals , 


51 .     Joan  Buka's  . 

CMar ch , 


"Breakfast  is  Boring. " 
19-7  3>',   p.  8. 


Fast  Food,  72 


.'l'         Of  ^an.  average  of  3.9   family  members,   only  2.9 
^are  present  . at  breakfast.  -  This  "may  be  an  indication 
»to  foo'jji  service  operators  and  manufacturers  that 
strong^fer  breakfast  business   could  be  developed  in 
r6s tati'rants  and  schools.     Appropriations  by  the 
•federal  government  for  school  breakfast  programs 
\  ^av'e  »fise(ti,  but  the  use  of   the  vitamin  fortified 
caKes,   approved  by  the  government  is   criticized  for 
en^a^ur aging  poor  nutritional  habits. 


52^<.    I.   H.  -Burger  and  €•»  L.   Walters.     "vThe  Effect  of  Process 
«  '  ing  .oh,  the  Nutritive  Value  of   (Flesh)  ■  Food .  " 
.  Proceedings  of   t*he  Nutrition  "Society  >   32  (1972). 

.      '  '        ■pp.v'  1-8.  -  v  ■ 


/ 


TJils  paper  re^views  the  effects  of  curing,  he 
processing ,  .fr^eze-dVy ing ,   freezing  and  storage, 
and  cj^biiies  ti<?./ handling  on  the  nutritive  value  of 
'.•fle^lt  .£oodSr*^.  'Recommendations  for  future  itivesti- 
Z^Xlott  ar-e-'  included* 
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53.     Susan  Butterfield  and  Doris  Howes  Calloway.  "Folacln 
in  Wheat  and  Selected  Foods."     J.A.D. A. ,  60 
(April,   1972),   pp.  310-314. 


0 


) 


ed  in  t 


54.      R,    F.  Cain., 


Wheat,  fractions'  and  bread  made  from  these 
fractions  were  analyzed  for  free  and   total  folacin, 
Of  the  wheat  fractions   assayed,   germ  and  bran  were 
highest  in  fiolacin,   and  whole  wheat  flour  had 
twice  as  inu/^h  as  baker's  patent  flour.  Folacin 
Content  ^^"^^nzlo,  strength  orange  juice  was  retain- 


e  frozen  concentrate, 


"Water  Soluble  Vitamins  —  Changes  During 
Processing  and  Storage  of  Fruit  and  Vegetables." 
Food  Technology.   21   (July,   1967),   pp.  60-69. 

With   three  exceptions,   heat  adversely  affects 
vitamin  retention,   and  the  response  to  other 
environmental  factors  is  mixed.     The  effects  of 
washing,   subdividing,   blanching,   cooling,  irradiation, 
freezing,   and  dehydration  on  nutrient  retention  are 
discussed. 


55. 


56 


Doris  Howes 
Reviews 


Calloway 
20  (September 


"Dehydrated  Foods."'  Nutrition 
ber.   1962),   pp.  257-260.. 


The  effects  of  dehydration  on  all  categories,  of 
food  are  discussed.     Under  the  best   conditions,  no 
dehydrated  food  could  be  expected  to  be  superior  in 
nutritive  value  to   the  corresponding  frozen  product, 
due  to   the  many  steps  in  processing  where  nutrients 
may  be  lost. 


C.  Chen;  B,  S.  Luh;  and  M.  E.  Seehafer. 
tiianges  in  Strained  Peas  Canned  by  the 
Retort  Processes.*'     Food  Technology  24 

•  pp.   821-826.  :     .  -/ 


Strained  green  peas  of  9.6%  total  solfds  were 
canned  both  by  aseptic  and  retort  processes.  The 
aseptically  canned  product  was   lower  in  titratable 
acid  and  higher  in  pH  than  was   the  retorted  product. 
Aseptic  canning  allowed  a  higher  level  of  free 
amino  acids   in  the  canned  p^roduct^ 
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-  57*  Clausi,      "Improving  the  Nutritional  Quality  of 

Food."    'Food  Technology^   27   (June,   1973),   pp.  36~40: 

The  food  industry  can  nutritionally  modify 
food   to  make  the  long-term  consequences  of  poor 
eating  habits  less  severe.     Nutritional  modification 
can  be  accomplished  through  fortification  of  con- 
venience foods   the  use  of  food  analogs,  and 
nutritional  adjustments.     Nutrition  education  programs 
are  necessary  to  help  consumers   use  nutrition  informa- 
tion.    Foreseeable  marketing,   regulatory,   and  technical 
problems  are  discussed,  i 

58.     Merrill  Cohen.     ''Letters   to   the  Editor."     Fast  Food,    •  ^ 
72   (March-,   1973)  ,   p.  36. 

T-he  average  consumer  may  not  use  the  informa- 
tion required  on  food  products,  due  to  a  lack  of  '  * 
ability  or  a  lack  of  desire. 


59,     Sylvia  Cover  and  W.  *H.    Smith,   Jr.      "Effect  of  Moist 

and  Dry  Heat  Cooking  on  Vitamin  Retention  in  Meat 
from  Beef  Animals  of  Different  Levels  of  Fleshing." 
Food  Research,   21   (1956),   pp.  209-216. 


Thiamin     and  niacin  retintio*tis  were  higher  in 
the  meat  of  broiled  than  in  Che  meat  of  braf-sed 
steaks.     The  meat  of  oven  roasts   contained  less 
thiamin     but  more  niacin  than  the  meat  of  pot  roasts 
-  Evaporation  from   the  surface  of  the  meat  during 
cooking  by  dry  heat,   or  washing  of   the  surface  by 
condensing  steam  by  moist  heat  may  be  significant 
factors  affecting  retention  of  thiamin     and  niacin. 
Internal   temperatures  may  also  affect  thiamin  ^ 
retention. 

• 

60.     Kathleen  Cutlar.      "The  Nation '  s  -jbchool  Lunch  Program." 

Cornell  Hotel  and  Restaurant  Quarterly!   9  (August, 
1968) ,   pp,    10-19.  ' 

The  1968  scope  of   the  school  lunch  program  is 
given,    complete  with  calculations  on  the  number  of 
meals  served  and  to  whom.     The  international  and 
national  history  and  provisions  of   the  school  lun-ch 
program  are  stated,   as  well  as  reasons  for  the 
implementation  of   the  Type  A  program. 
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61,     E.   J.  Day; 

Salmon-  

Water-3,olu 
Journal  of 


H. 


£.  Alexander; 
*'^f f ects  of  Gamma 
,le  Vitamins 
utr it  ion  /  62 


E.   Sauberlich  and  W. 
Radiation  on  Certain 
in  Raw  Ground  Beef." 

(May,   1937),   pp.  27-37. 


Th^  destructive  elfect  of  irradiation  o'n  a 
particular  nutrient  depjends  largely  on  the  medium 
JL^n  wjvich  the  nutrient  is  suspended.     Gamma  radiati 
ocf^aw  ground  beef  resulted   in  destruction  of 
riboflavin  and  pyridoxine.     Little  of-' inositol , 
niacin,   or   tryptophan  was  destroyed. 


62, 


P.    DeGroot.      "The  Influence  of  Dehydration  of  Foods 
on  the  Digestibility  and  the  Biological  Value  of 
the  Protein."     Food  Technology.    17   (March,  1963), 
pp.  339-^343. 


The  nutritive  quality  of  pyroteins  iji  twelve 
different  cooked  food  items  was   compared  with  that 
of   the   corresponding  cooked  prCKiuct^  after  dehydratiron 
by  practical  methods.     DehydratiJ^i^id  not   result  in 
serious   damage  to  the  protein.      Generally,  dehydration 
in/hot  air  showed  more  indications  of  slight  "protein 
amage^  than  did   spray  drying  or  freeze  drying. 


63.      Department  of  Healt^i,   Education  and  Welfare*.  "Consumer 
Register."     Consumer  News ,   3,   supplement   (March  I,'' 
1974). 


The  FDA  has  delayed   the  effective'  date  for  in- 
creasing iron  levels   in  bread  and  flour  products 
until  January  1,   1975,   in  order   to   consider   the  out- 
come of  a  heating  being  held   to  voice  objections  to 
iron  enrichment .     Reasons   for  opposition  to  enrich- 
ment are  listed.     ThK-e  is   fear  that  enrichment 
become  mandatory. 


may 


64.      Department  of  Health  Education  aqd  WelfaVe  "Co^isumer 
Register."     Consumer  News ,   2,   supplement  (Octo-ber 
15,   1972).  <i 

An  announcement  of   the  deadline  for  comments 
,on  the  FDA  proposal   to   amend  the  standard  of 
iden'tity  for  certain  milk  products   is   given.  The 
proposal  -woyld  allow  addition  of  emulsif  iers  and 
stabilizers   to   improve  milk  consistency/.. 
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Mary  S.   Eheart.      "Effect  of  Microwave  vs.   Water  Blanching 
on  Nutrients  in  Broccoli."     J. A.D. A.   50  (March,  1967), 
pp.  207-211. 

Broccoli  was^blanched  by  microwave  and  water 
methods,   froz^  and  stored  for  as   lonjg  as   a, year. 
The  microwave  blanced  broccoli  was  higher  in  total 
,acids,   ascorbic  acid,   and  percentage  retention  of 
chlorophyll.     After  frozen  storage  and  cooking,  the 
microwave  blanched  broccoli  was   lower  in  pH,  higher 
in  total  acid's   and  ascorbic  acid,   but  lower  in 
chlorophyll  than  the  broccoli  blanched  In  100-degree 
water.     It  is  indica'ted  that   the  largest   loss  of 
ascorbic  acid  in  the  frozen  broccoli  was  caused  by 
blanching  while  the  largest  loss  of   chlorophyll  was 
due  to  cooking. 


Gladys  J.   Everson;   JoAnne  Chang;   Sherman  Leonard; 

B.    S.   Luh  and  Iiiarion  Simone.      "Aseptic  Canning  of 
Foods  II  Thiamin     Retention  as  Influenced  by  Process- 
ing Method,   Storage  Time  and  Temperature,   and  Type 
of   Container."     Food  Technology ,   18   (January,  1964) 
•  pp.  84-86. 

A  tomato  juice  concentrate,   strained  lima  bean?, 
and  strained  beef  were  processed  by  aseptic  and  con- 
ventional canning  procedures   to   compare   the  amounts 
of  thiamin     lost.     Thiamin     retention  significantly 
improved  when  low-acid  foods  are  processed  aseptically 
Some  thiamin     w^s   lost  from  all  three  groups  during 
storage,   due  to  some  extent   to  storage  temperatures. 
Processing  method  did  not  seem  to  affect  sotrage 
losses. 


Gladys  J,    Everson;   JoAnne  Chang;   Leonard  Sherman; 

B.   S.   Luh  and  Marion  Simone.      "Aseptic  Canning  of 
Foods   III  Pyridoxine  Retention  as  Influenced  by 
Processing  Method,   Storage^ Time  and  Temperature  and* 
Typ  e  of   Container."     Food  Technology ,   18  (January 
1964) ,   pp.   87-88.  *  ^ 

Strained  lima  beans,   strained  beef,   and  tomato 
.juice  concentrate  were  processed  by  canning 
aseptically  and  conventionally.     The  low-acid 
products  exhibited  little  difference  in  pyridoxine 
values  after  the  procedures  were  completed.  Loss 
of  pyridoxine  after  nine  mo.nths  of  storage  was 
approximately  one-fifth  of  processed  values  and  was 
independent  of  method  and  container.     Tomato  juice 
retained  full  pyridoxine  values  throughout  process- 
ing an,d  storage. 
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68.     Karl  Folkers.      "Communicating  With  the  Consumer: 

Natural  and  Synthetic  Nutrients;  Special ' Report : 
Part  III.**  Food  Product  Development.  6  (August- 
September,   1972)^   pp.    61-62.  \ 

The  author  gives  a  brief  sketch  of  the  history 
of   the  discovery  of  natural  nutrients  and  how  they 
came  to  be  synthesized  chemically.     The  production 
of  synthetic  nutrients   in  mass  quantities  became 
a  boon  td  man  by  making  it  possible  to  nutritionally 
improve,  the  food  he  eats  and  so  benefit  his  health 
^d  prolong  his  life.     The  author  suggests   that  the 
population  be  informed  about  these  synthetic  nutrients 
by  presenting   them  in   terms   of   their  relationship  to 
corresponding  natural  substances. 


69.     FDA.      "Food  Labeling,"     Federal  Register,   38   (January  19, 
^ 1973) ,  pp.  2123-2164. 

This  is   the  official  public  printing  of  the 
third  phase  of  FDA's  nutritional  labeling  actions 
and  proposals.     The  document  first   discusses  con- 
sumer comments   to  proposed  nutrition  labeling  then 
.    deals  with  the  consideration  of  new,  proposals  con- 
cerning cholesterol,  'fat,   and  fatty  acid  composition 
labeling.     New. proposals  were  set  forth  concerning  - 
the  definition  of   imitation  foods,   and   foods  contain- 
ing added  flavorings,   spices,   coloring,   and  chemical 
preservat?<res .     The  report  of  public  hearings  on 
special  dietary  foods   is  given  and  labeling  state- 
ments  are  recommended,   as  well  as  definitions  and 
standards  of  identity.      Requests  for  comments  are  " 
made  for  prospective  requirements   for  manufacturers, 
packer^,   and  distributors  of  food. 


7.0.     FDA.      ''Food  and  Food  Products."     Federal  Register,  38 
(August  2  ,   1973),  pp.   20701-20750.  ^  ' 

Regulations  are  discussed  concerning  application 
of  the  term  "imitation"  to  foods  and  an  announcement 
is  made  concerning  the  date   the  regulations   take  effect. 
A  final  order  is  stat^  concerning  label  statements. 
Effective  dates  are  antlx;jjnced  fox  labeling  to  comply 
with  FDA  findings  on  foods  purporting   to  be  or  repre- 
sented for  special  dietary  uses,   as  well  as  for  f'oods^ 
containing  spices,   flavoring,   coloring,   and  chemical 
preservatives.     Statements  of  policy  and  effective- 
ness dates*  ar^  given  for  vitamins. A  and  D,  folic 
acid,   potassium,   iodid,   and  kelp.     Orders  are  issued 
for  foods  with  no   standard  identity  and  dietary 
supplements  of  vitamins  and  minerals,   foods  packaged 
for  use  in  the  preparation  of   "main  dishes,"  common 
....   names  for  prions  tatLdaxdizedfood-s^  ^Comments  are*  re- 
quested. 
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71.     FDA.      "Cereal  Flours   and  Bakery  Products;  Improvement 

of  Nutrient  Levels."     Federal  Register ,   38  (October 
15,   1973) ,  pp.  28558-28564. 

Objections   to  enrichment  of  baked  goods  are 
stated  and  discussed.     The  proposed  amendments  are 
modified  and  accepted.      Identity   standards  are  given 
for  enriched  flour  and  enriched  bread,   rolls,, and 
buns;   statements  of  optional  ingredients  on  labels 
are  given. 


72.     FDA.      "Food  Labeling."     Federal  Register,   38   (January  19, 
1973) ,   pp.  2124-2164. 

New  and  revised ^FDA  regulations  on  information 
panels,   label  designation  of  ingredients  for 
standardized  foods  and^^utrition ,   cholesterol,  fat, 
and  fatty  acid   labeling  are  given.     Also,  proposals 
for  standards  on  imitation  foods  and  foods  with 
added  flavor,   exemptions  from  requirements,  the 
nutritional  labeling  of  frozen  desserts,  vitamin 
and  mineral  supplements,   and  special  dietary  uses 
are  discussed. 


73*     Brian  Fox  and  Allen  Cameron.     "Cooking  and  Diet." 
Food  Science — A  Chemical  Approach,    2nd  ed. 
(Lowden:     University  of  London  Press  Ltd,   1970) , 
pp.  273-304. 

The  book's  focus  is  upon  the  functions  and  use 
of   food  as  related  to   the  human  body.  Cooking 
methods  and  their  effects  on  nutritive  value  of  ^ 
food  are  discussed. 


74.     Food  and  Nutrition  Board,  National  Academy  of  Sciences. 
General  '  Policies  in  Regard  to  Improvement  of 
Nutritive  Quality  of  Foods  from  (National  Research 
Council:     Washington,   D.C.,   1973),   pp.  1-6. 

Restoration  of  nutrients  lost  in  food  process- 
•  ing  has  long  been  recognized  as  a  means  of  improving 
nutriti'onal  values  of  food.     The  Food  and  Nutrition 
Board  endorses   enrichment  or  fortification  under 
certain  specified  conditions.     The  Board  encourages 
'the  development  of  new  economically  advantageous 
foods   to  provide  superior  nutritional  quality  and 
greater  variety  and  acceptability. 
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75.  Berta  Friend.  "Enrichment  and  Fortification  of  Foods, 
1966-70."'  National  Food  Situation,  142  (November, 
1972),   pp.  29-33. 

Based  on  a  recent  survey  covering  1966-70,  en- 
richment and   fort ifi cation  supplemented  nutrients 
in  the  1970  food  supply  occurred  in  the  following 
^  percentages:     thiamin   .40  percent,   iron,   25  percent; 
niacin,   20  percent;   riboflavin,   15  percent;  vitamin 
A  value,   10  percent;   ascorbic  acid,   10  percent; 
vitamin     B.,   4  percent;   and   vitamin  B^,   2  percent. 


76.     FDA.      "Food  Labeling,"     Federal  Register,   38   (March  14, 
r^73)  ,  pp.  6949-6975. 

This  is   the  official  printing  of  follow  up 
action   to   the  January  19,   1973,   publication  of 
nutrition  labeling  regulations  by   the  FDA.  A 
t      summary  of   comments   on   the  food   label  information 

panel  suggested  in  the  previous  document  is  present- 
ed ,   as  well  as   comments   con,cerning  nutrition  labeling 
(including   the  question  of  mandatory  adherence). 
Comments  were  received  dealing  with  labeling  of  foods 
with  information  on  cholesterol,   fats  and   fatty  acids; 
common  names   for  nonstandardized   foods   and  some 
standar'dized  foods;   principles   and  guid-elines  for 
the  labeling  of  frozen  dinners;   and  nutritional 
quality  guidelines  for  frozen  "heat  and  serve" 
dinners.     Proposals  are  presented  for  beverages 
With  no  juice  content,   common  names,   and  content 
for   frozen   "heat  and   serve"  dinners,   and  common 
names   for  foods  packaged   for  use  in  preparation 
of  dishes  or  dinners. 


76a.     J.   A.   Fries  and  D.   M.   Graham.      "Reconstituting  Pre- 
plated  'Frozen  Heals  with  Integral  Heat^"  Food 
Technology  26   (November,   1972)  ,   pp.*  7,6-82. 

Integral  heat  is  produced  whqn  .electrical 
energy  is   transformed   to  heat  generated  on  the  in- 
side surface  of  a  special  casserole  dish.  *Large 
lots  of  frozen  beef   tenderloin,   blanched  peas^and 
potatoes  were  heated  with  integral  heat,  and 
ascorbic  acid  levels  were  determined .      It  was  found 
that  vitamin  C  loss   for  peas   and  potatoes  was 
significantly  higher  using  convection  heat  than 
integral  heat . 
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77.      C.   F.   Garjes  and  R.   J.   Smith.      "Nutritive  Analysis  of 
•Frozen  Fully  Cooked   Institutional  Foods."  Food 
Technology .   24   (September,   1970), pp.   49-50,   52,  64. 

Methods   for  the  analysis  of  fully  cooked,  frozen 
prepared   foods  were  developed   in  order  to  facilitate 
selection  of  foods   suitable  for  special  diets.  The 
author  predicts   changes   in  laws   concerning  food 
handling  and  processing. 


78.     Janice  Garr.      "Menu  Planner's  Guide."     Fast  Food,  732 
(June,^ 1973) ,   p.  25. 

In  July  of   1973  General  Foods  will  put  the 
first  nutritionally  fortified  gelatins  (fortified 
with  iron  and   vitamins  A  and   C)   on   the  food  service 
market. 


79.      S.   A.   Goldblith.     "Thermal  Processing  of  Food,"  A  Review 
in  The  World  Review  of  Nutrition  and  Dietetics,  13 
Edited  by  Geoffrey*A.   Bovine,   S.   Karger,   and  A.  G. 
Basel   (Switzerland,   1971),'  pp.  165-193. 

The  effects  of  heat  processing  and   storage  on 
the  nutritive  value  of--raw  foods   is  discussed.  It 
was   found   that  by  the  use  of  HTST  blanching  nutritive 
value  could  be  retained  with  no   sacrifice  in  quality. 
The  need  for  temperature  controlled  storage  is 
clearly  indicated  to  preserve  thiamine.  Speculation 
about   future   trends   is  given. 


\ 


80.      Samuel  Goldblith;   Marcus  Karel  and  Graham  Lusk. 

"Freeze  'Dehydration  of  Foods."  Food  Technology. 
17   (February,   1963),   pp.  21-26. 

Dehydration  and   subsequent  storage  produce 
ill-defined  changes   thought  to  be  related  to  food 
protein.     The  changes   include  toughening  of  the 
tissue  of  seafood  and  meat  products   and  lowering 
of  their  water  holding  capacity.     Change's  are 
usually  attributed   to   denaturization  of  protein, 
probably   through  localized   high  concentrations  of 
salt . 
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Goldblith;   S*   Tannenbaum  and  D',  Wang,  "Thermal 
and  2450  MHz  Microwave  Energy  Effect  on  the 
Destruction  of  Thiamin  Food  Technology ,  22 

(October,   1968),   pp,  1266-1268, 

Dest ruction  of   thiamin     in  a  pH  6,8  phosphate 
buffer  solution  was  determined  using  conventional 
microwave  cooking  methods.      It  was  shown  that  the 
degree  of  destruction  of   thiamin     by  microwave 
energy  was  due  solely   to   temperature  and   that  micro- 
waves per  se  have  no  effect  on  the  destruction  of 
thiamin  , 


82,  Joan  Gordon  and  Isabel  Noble,     "Comparison  of  Electronic 

vs.   Conventional  Cooking  of  Vegetables,"     J , A, D , A, , 
35   (March,   1959),   pp ,  241-244, 

Flavor,    color,   and   ascorbic  acid  retention  in 
vegetables  of   the  cabbage  family   cooked  by  boiling 
water, ^ pressure  saucepan,   and  electronic  range 
methods  have  been  studied.     Vegetables  cooked  in 
boiling  water  were  milder*  in  flavor  and  greener 
in  color  than  those  cooked  by  either  of   the  other 
two  methods.     The  mean  percentage  retentions  of 
ascorbic  acid  in  vegetables  cooked^in  the  electronic 
range  were  greater   than  those  in  samples   cooked  in 
the  pressure  saucepan;   these  in  turn  were  greater 
^ti-ap-  in''  samples   cooked   in  boiling  water, 

83,  George  G,   Graham,     "Dietary  Protein  Quality  in  Infants 

and  Children  -  VII  Corn  Soy-Wheat  Macaroni," 
J, A,D, A, ,   51   (September,   1972),   pp,  280-286, 

A  corn-soy-wheat  macaroni  with  21  percent 
protein  was  evaluated   in  feeding   tri-als  with  mal- 
nourished  infants,     Digestability  of   the  protein 
was   close  to   that  of  modified   cow's  mil.k  and  net 
protein  utilization  was  approximately   75  percent 
of   that  of   casein.     The  biological  value  was 
demons  trated  in  initiating  recovery  of  severely 
protein-depleted  infants.     In  test's  in  Peru, 
Brazil,   and   the  Southern  U,S,,   the  product  has  been 
shown  to  be  highly  acceptable. 
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David  Hanks,      "$1  Billion  for  School  Lunch."     Institutions . 
•    69   (September  15^'1971),   p.  27. 

One  billion  dollars  have  been  approved  for 
school  lunch  and  related  programs.     Most  of  the  money 
goes  to   the  59  states,   a  smaller  proportion  for 
nutrition  education,   and  another  portion  for  federal 
administration  of  the  school  lunch  program.  Schools 
will  receive  money  partially  to  pay  for  all  meals 
and  additional  money  to   cover  the  cost  of  thofee 
students  Who   cannot  afford   to  pay  anything.  Further 
funds  will  go  for  food  service  equipment. 


David  Hanks.      "Schools   Start  Nutrition  Education." 
Institutions ,   69   (September  15,   1971),   p.  27. 

The  Durham,   North  Carolina  schools  are 
implementing  a  nlitrition 'education  program  funded 
by  the  Of  f  ice  .  Education ,   HEW.     It  is  the  only  one 
of  eight  education  pilot  prograips  where  monies  went 
for  food  service.     The  program  involves  both  children 
and  their  parents  in  classroom  and  kitchen  training. 

David  Hanks.      "Day   Care--A  $10  Billion  Baby."     Institutions , 
70  (February  15,   1972),   pp.  51-60. 

Day  care  facilities  are  increasing  in  number 
and  importance.     Food   service   is  playing  an  increasingly 
imp  or  tant  role  in  these  scjioo^ls.     Nutrition  information 
is  inculc.ated  by  aTlowing  the  children   to  participate 
in   the  preparation  of   food  anS  by  planning  total 
experiences  dealing  with  food. 


Judson  Harper  and  Richard  Jansen.      "Nutrient  Standard 

Menus."     Food  Technology^   27   (June,   1973),   pp.  48-49. 

Menu  planning  based  on  meeting  specific  nutrient 
requirements  has   important   advantages  over  planning 
on  the  basis  of  food  groups.     For  example,  often 
food  items  do  not  fit  into  one  specific  food  group, 
but  are  composed  of  several  food  types.  Require- 
ments  f  o.r  Nutrient  S t;andard  Menus  ,   techniques  de- 
veloped  (including  tlie  abacus  method,   computer  ,  .  and 
group  methods) ,   and  applications  of   the  NMS  are 
discussed .  '  ^  ^ 
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Harvey  Heari.     "Foods  of   the  Future. Camell  Hotel  and 
Restaurant  Quarterly,   11   (August,   1970),   pp..  18-20.  * 

In  the*  year  1985  ,   protein  jequirements  may  . 
be  met  by  high  prot^ein  grains imitation  milk,  the 
.   subs^titution  of  coconut  oil  for  butter  fat,  soy 
protein  for  milk  protein,   algae  protein  grown  on 
sewage,   fish  flour',   arid  petroleum  protein.  Foods 
from  new  rice  strains,   and.  improved  fruits  and 
vegetables  will  meet  the  requirements  for  carbohydrates, 
fats,   and  minerals.  r 


Edward  J.  Hekmao.     "U-.S.D.A.   Gives  Sp ecif i cet ions  for 
.    Textured  Vegetable  Protein  Product."     Modern  Schools 
Magazine  ^(September,   1971),   pp.   13-14.  ' 

This  article  specifies  the  use  o-f  TVP  in  school 
food  lunches  as  an  alternate  to  meet  part  of  the 
minimum  requirements  of   two  ounces' of  cooked  meat. 
It  must  be  prepared  ai^i.  served  in  combination  with 
ground  or  diced  meat  and  shall  not  exceed  30  parts 
in  100.     The  ingredie*nts  are  specified  as  well  as 
chemical  composition  arid^iological  value. 


E.  W.  Hellendoorn;   A.   P.'  deGroTbt;   L  .^^T .   van  def  Myll 

•Dekker;*?.   Slump  and  J.   J.   L.   W-lliiams.  "Nutritive 
Value  of  Canned  Meals."     J.-A.  D.  A.  ,   58   (May,  1971),* 
>^p.  434-441. 

Meals  consisting  of  m*eat  ^   vegetables,  pulses, 
and  potatoes  were  stu-died  for   the  effect  of  heat 
sterilization  and  prolonged  storage  on  nutritive 
value  of   the  canned  product.     Considerable  losses 
were  noticed  in  vitamin  A,   thiamin^      niacin,  and 
pantothenic  acid  both  during  sterilisation  and 
storage.     The  protein  quality  of  most  products 
decreased  slightly  during  sterilization  and  ^ 
further  during  storage.     The  nutrient   content  of 
the  canned  foods  show.ed  deficiencies  of  Ca , 
vitamin  A,    thiamin,      and  riboflavin.  .  15 
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91.  A.   2.   Hodson.     "Nutritive  Value,  of  Instant  Nonfat  Dry 

Milk."     Food-  Technoldgy.   10.  (May,   1956),  pp.  221-224. 

•  •  .  *  . 

On  a  reconstituted  basis,    the  thiamin  '  * 

riboflavin,   niacin,   pantothenic  acidy,.  and 
vitamin         contents   of   two  brands  of   instant  non- 
•  •       *  fat  dry  milk  are  essentially  equal   to   those  of  ftes-h 
milk  samples.     The  ascorbic  acid  content  of  nonfat 
dry  milk  is   low  and  may  be  decreased  by  conversion 
.  to   instant  powder,   but  .as  milk  is  not   a  strong 

source  of  vitamin  C,   this  is  of  minimal  importance. 
The  conversion  of  nonfat  dry  milk  to   instant  by  a 
commercial  process  does  not  measurably  change  the 
thiamine,   riboflavin,   nicotinic  acid,  pantothenic 
acid,   or  Bg  content. 

92.  D.   F.   Hollingsworth.      "The  Nutritional  Value  of  a'.F.'D. 

Foods."     in  S.    Cotson  and         B.   Smith  Freeze-Dry ing 
of  Foodstuffs    (Manahes  ter ,   England :     Columbine  Press 
Ltd. ,   1963) ,  pp.  149-156. 

Protein,    iron,   riboflavin,   and  nicotinic  acid' 
values  are  little  affected  by  dehydration  and  storage, 
whereas   vitamin  A  may  be  partially  destroyed  by 
oxidation  in  unsatisfactory  storage.      vitamin  C  is  •  • 
affected  by  dehydration  and  storage,   and  thiamin 
enjoys  fairly  good  retention  except  when  sulphite 
is  used.     Storage  conditions  of  dehydrated^  food 
are  very  important--air ,  moisture,   and  heat  are  all 
destructive.     Cooked  dehydrated  foods  should  be 
nutritively  similar  to  fresh  if  excessive  losses 
have  not  been  incurred  during  storage. 


93.     Dorothy  Hollingsworth.     "Effects  of  Some  New  Production 
.and  Processing  Methods  on  Nutritive  Values."  ^tjc^' 
J.  A.D.  A*  ,   5  7   (September,   1970),   pp.   246-24  9.  V^f^l^ 

Chang in  agricultural  methods  an d^f%9 d     ^  -v 
.  processing  may  affect  the  nutriti'Ve  valuej^of  tpe 
foods  we  eat.     To  do  ooimen  t  such  changers --t^fecessary ' 
^n  evaluating  food  consumption  of  a  nati dr^^^-ithe 
, author  reports  on  a  program  of  studies^\of  )'aif f  erent 
foods  *that   is  being   carried  out  ip  ",t1ie 'United 
Kingdom^.     The  effect  of  processing  methods  o*f   '  ' 
-  ^  foods  for  young   children  iS  also   considered  by*  the 

authoii.  .  ■     '       ^  .      . .  " 
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94.     K»   Hoppner;   B.    Lampi   and  D.    E.   Perrin.  ''Folacin 

Activity  of  Frozen  Convenience  Foods."  J . A . D . A . , 
63   (November,   1973),   pp.  536-559. 


Thirty  prepared  frozen  convenience  dinners  were 
analyzed  for  free  and   total  folacin  activity.  The 
bulk  of  folacin  activity  was   contributed  by 
vegetables,   with  potatoes   and  mea.t   following  in 
that  order.     Additional  losses  due  to  reheating  of 
the  dinners  were  not  significant   for  TFA,   but  FFA 
values  decreas-ed  with  losses   averaging   22  percent. 
Twelve  model  dinners  were  chosen   according   to  recent 
FDA  regulations   and  minimum  folacin  level  calculations 
were  12  mcg./lOO  kcal  and/or  Al  meg/dinner. 


95.      Richard  Jan-sen  and  Judson  Harper.      "Nutritional  Aspects 
of  'Nutrient  Standard  Menus."     Food  Technology ,  28 
(January,   1974),   pp.  62-67. 


NSM  and  food-group-based  menus   are  both  subject 
to   the  same  difficulties   in  obtaining  actual  food 
composition.     The  article  states  points   that  must 
be  considered  when  p'lanning  a  meal  by  the  NSM  method. 


96.     R.   L.   Jenkins.      "Freeze-Dried  Foods."     Cornell  Hotel  and 


Restaurant  Quarterly,   9   (August,    1968),   pp.    20-28. \ 

The  article  defines   freeze  drying   and  describes 
the  process.      It  lists   advantages   and  disadvantages 


97.     Leslie  Kahn  and  G.   E.   Livingston.      "Effect  of  Heating 


Methods  on  Thiamine  Retention  in  Fresh  or  Frozen 
Prepared  Foods."     Journal  of  Food  Science,  >35  (1970) 
pp.   349r351 . 

Thiamin     retentions  were  determined  in  beef 
stew,    chicken  a  la  king,   shrimp  newburg,   and  peas 
in  creatQ  sauce   in  the  freshly  prepared  state,  frozen 
and  reheated  with  microwaves,    infrared  heating,  or 
boiling  water   immersion.     The  average  thiamin  re- 
tentions  observed  were  highest  in  frozen -microwave, 
heated,   next  in^ frozen -infrared  heated  products. 
The  lowest   retention  was  in  the  fresh  hot  products 
after  three  hours  of  holding. 


of   freeze  dried  foods. 
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98.     Endel  Karmas;   John  Thompson  and  David  Peryam.  "Thiamin 
Retention  in  Freeze-Dehydrated  Irradiated  Pork." 
Food  Technology,   16   (March,   1962),   pp.  107-108. 

Thiamin     retention  was  measured   in  freeze-de- 
hydrated  pork  irradiated  at  different  levels. 
Irradiation  between   the  levels   of  0-4.5  megerads 
gave  no  significant   destruction  of   thiamin   ,  but 
freeze   dehydrating  destroyed  about   one-third  of  the 
initial  thiamin  content. 


99.     Arnie  Katz.      ^'ihe  Big  Debate:     Should  FF  Be  Fortified?" 

Quick  Frozen  Foods/  3  5    (August  ,/^972),'pp.  54-55. 

Many   frozen  food  packers  are   considering  bolter-' 
ing   the  nutritional   content   of   their   fro z en  foods 
with  vitamins   as   an  aid   to  producing   foods   that  will 
contribute   to   a  more  healthful   diet   for  Americans. 
Fortification  is  one   tool  manufacturers   can. use  to 
\       meet   FDA  regulations.      The  danger  of   a   "vitamin  race" 
of  overf or tif icat ion  between  food  manufacturers  could 
be  diminished   if  additives  were  regulated  on   the  basis 
of  protein  rather   than   cal~orie  content. 


100.      Stephen  Kech.      "School   Food  servic^."     Fast   Food,  71 
(November,   1972),   pp.   48-52,   54,   56,  60. 

# 

School  lunch   directors   are   trying   to  encourage 
children   to   consume  nutritionally  balanced  meals 
by  testing  various  new  f oods--including   ethnic  foods. 
A  list   of   foods   that  meet   or  exceed  USDA  nutrition 
standards   and,    at   the  same   time,   present   a  palatable 
meal   is   in.cluded   in   the   article.     Parents   object  to 
the'^use  of  prepared  meals   for  their  children,  favor- 
ing  instead   food  prepared  as   it   is  at-home.  Rising 
labor   costs  make  "like  home"  preparation  increasing- 
ly difficult,   but   satellite   kitchens  may  be  ope 
answer   to   the  problem.     Parents  generally  object  to 
the  use  of  fortified   cakes,   pies,    and  /donuts  for 
school  breakfasts* 


101.      Lois  Kilgore  and  Maybell   Bailey.      "Degradation  of  Linoleic 
Acid  During  Potato   Frying."     J . A.D . A. ,  56 
(February,   1970/,   pp.  130-132. 

Linoleic  a<rlrd  degradation  occurs   in  fats  used 
for  frying.     The  percentage  of   linoleic  acid  extract- 
ed from  fat   following   the   frying  of-  ten  pounds  of 
potatoes^was  higlvest   for  cottonseed  oil   and  lowest 
for  shortening,  i^ith  safflower  oil  and  corn  oil  \ 
approximately   even  in  between.    -  '  j 

\ 
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102.     Lois  Kilgore   and  Frances  Windham.      "Degradation  of 

Linoleic  Acid  in  Deep-Fried  Potatoes."  J . A>  D. A. ,  63 
(November,   1973),. pp.  525-527. 

Frozen,   deep-fried  potatoes  were  fried   in  a 
blend  of  cottonseed  and  soybean  oil   and   then  frozen. 
After   six  months   in  the  frozen  state,    the  potatoes 
were  heated   in  deep   fat,    in  conventional  ovens,  and 
in  microwave  ovens.     The  percentage  of   total  fatty 
acids   in  the  first   pound  of  potatoes  reheated  was 
greater   than  in   the   twelfth  pound. 


103.     Amihud  Kramer.      "Storage  Retention  of  Nutrients." 

Food  Technology,    28   (January,    1974),   pp.    50-51,  53- 
54,   55,   56,    58,  60. 

Some  nutrients    (total  protein  content,  caloric 
value,   niacin,    vitamin  A,   and  minerals)    in  freshly 
processed  foo^s   aire  retained   for  very  long  periods 
of   storage.     At   high  temperatures,    retention  of 
these  nutrients   can  be  significantly  decreased. 
In  or(        to   comply  with   labeling   regulations,  the 
processor  can   (1)   declare  nutrient   levels  substantially 
less   than  levels   assayed   immediately  after  processing, 
in  order   to   compensate  for  storage  losses,   or  (2) 
store   the  processed  foods   at  t  emper atures  low  enough, 
to   ensure  nutrient  retention. 


104.     Herman  Kraybill.      "Nutritive  Effects  on  Foods  Sterilized 
by   Ionizing  Radiations."     Nutrition  Reviews,  13 
(July,   1955)   pp.  193-195. 

*  A 

Thermal   treatment   and  freezing  of  foods  has 
drawbacks,    like   the  cost   of  operations   and  the 
storage  space   required.     Radiation  sterilized  food 
does  not   have  the   same  drawbacks.      During  radiation 
sterilization  a  dosage  exceeding   five  milfion  rep 
must  be  used   to   inactivate   enzymes   and  prevent  the 
breakdown  of   food.     The  reactions  of   the  different 
y  nutrients   to   the   irradiation  process   is  discussed. 


105.     Williard  Krehl   and  R.   W.   Winters.      "Effect  of  Cooking  ^ 
Methods  on  Retention  of'Vitamins   and  Minerals   in  / 
Vegetables."     J  .  A .  D  .  A .     26   (December,   1950)  pp 
966-972. 


those 
the 


elve  different  ^vegetables  r epr 5 s en t a t iv e/o f 
sed  by   the  average  homemaker  were   assa>[^^d  on 
basis   for  a  variety  of  nutrients,  t;Aen 
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prepared  four  different  ways.      The  data  obtained 
cledrly   showed   that   the  greatest   retention  in  minerals 
*  and  vi tarn ins  was  obtained  when  vegetables  were  cooked 
without  added  water;    the  least  retention  was  found 
when  water   to  cover  was   used.,  '  , 


106.     Anne  Kylen;   Virginia  Charles;   Barbara  McGrath,  Janet 

Schleter;    Leeta  West  and  Frances  VanDuyne .  "Micro- 
wave  Cooking  of   Vegetables."     J . A.D. A. ,    39  (October, 
'    1961),   pp.  321-326. 

The  amounts  of  ascorbic  acid  retained   in  seven 
fresh  and   three  frozen  vegetables  were  not  significantly 
different  when   the  vegetables  were  cooked  by  a  convention- 
al and  a  microwave  method. 


107.     T.   P.   Labuza.      "Effects  of  Dehydration  and  Storage." 

Food  Technology,   27   (January,   1973),   pp.  20-26. 

Due   to   the  fact  that  nutritional  labeling 
may   soon  become  mandatory,    it   is   important  for 
processors   to  predict   the   extent  of  deterioration 
of  nutritive   factors  during  processing.     To  predict 
nutrient   losses,   a  researcher  must  know  the  cox)k- 
ing   time-,    the   temperature,   and   the  moisture  content. 
The  effects   of  dehydration  and   storage  on  several 
different  foods  was   studied  in  connection  with 
protein  degradation  and  the  los s  ,  o f  b io log ica 1  value, 
fat,   and  water   soluble  vitamins. 


108.     Paul  A.   LaChance;   Arvind  Ranadive  and  Jonathan  Matas. 

"Effects  of  Reheating  Convenience  Foods."  Fodd 
Technology,   27    (January,   1973),   pp.  36-38. 

Three   exper^iments  were  performed   to  compare 
assay  values   for  reduced  ascorbic   acid  and  thiamin 
from  canned  and  frozen   convenience  foods,  before 
and  after  heating ,  ,-wi  th   the  values  reported,  in 
Handbook  8.      In  all  experiments,   the  values  showed 
discrepancies.      Reasons  are  given   to   explain  the 
discrepancies.     The  results   indicate   serious  con- 
sideration  about  supplementing  convenience  foods 
with  additional  amounts  of  micro-nutrients. 
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109,     Paul  A.    Lachance.      "Basic  Human  Nutrition  and   the  RDA." 

Food  Product  Development,    6   (Decemb  ertrJanuary ,  '1 973)  , 
*{i.p.  64-68. 

/         Nutrition  is   the  relationship  of   food  to  'the 
^'functioning  of   the  body.      Food  choices  are  the 
'   result   of   the   sum  of   a  person's   culture   and  traditions, 
desires   and  emotions,    character   and  experiences.  The 
RDA's   are  intended  to  serve  as  goals   for  planning  food 
supplies   and  as  guides   for  the   interpretation  of  food 
consump  tion  records   of  groups  of  people. 


110,  Lang,      "Influence  of   Cooking  on  Foodstuffs,"  from 

World  Review  of  Nutrition   and  Dietetics,    12  (Karger, 
B-asel-Munchen_,   N,Y,:     1970),   pp  ,    2  66-317, 

This   article   represents   an   extensive  and  complete 
review  of   the   effects  of  different  methods  of  cooking 
on  proteins,   fats,    carbohydrates,   and  vitamins. 


111.      R,   J,    Lenah^n;   J,   A,    Thomas,   D,   A,    Taylor;   D,    L,  Call 
and  D,    I,    Padberg,      "Consumer  Reaction  to  Nutrition 
Information  on  Food  Product   Labels,"  Search 
(Agriculture),   2    (1972),   pp,    1-26,  i 

Two  s  ep'aTs;a  te   consumer  surveys,   a  national 
probabilicy   sample  dealing  with   labed  formats  and 
non-use  b  en  ef  i  t  sV^^  and  Ipcal   surveyar  dealing  with 
four  independent  market's   labeling  programs,  are 
reported.      Both  s/urveys   showed   that   the  label 


s  tating  nutrien 


content  with   the  percentage  of  RDA 


was   the  preferred  format.      In   the  .national  survey, 
it  appears   that  Ithe  groups  ijeeding  nutritional  improve- 
ment most  would  h^ke   the  least  use  rff   the  labels,  the 
value  of   the  nutritional   labels  was   thought   to  be 
greater  for  potential  use,    and  there  was  strong 
agreement  on  non-use  benefits.      In   the   local  super- 
market  survey,   perception  and  understanding   and  use 
of   the   labels   increased  with  the   length  of  time  the 
program  was   in   effect,    and   the  non-use 'benefits 
of  the  system  were   recognized.     Program  benefits 
were  perceived   to  be  nutrition  education,  more 
nutritious   food  products,    and  more  value  for  each 
food  dollar. 
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112.     Lois  Lindauer,     "Diet   is  Not  Just  a  Four-Letter  Word." 
Fast  Fooijf,   71   (January,   1972),   pp.  64-69. 

According   to  an  HEW  report   two-thirds  of  the 
people  in  the  U.S.   are  on  weight  reduction  diets 
or  are  watching  their  weight   for  other  reasons. 
In  order  to  capitalize  on  the  diet  market,   the  food 
service  operator  must  use  a  total  approach:  basic 
nutritional  requirements,   food  preparation,  menu 
presentation,   pricing,   purchasing  and  inventory. 
The  Diet  Workshop  program  is  discussed. 


113.      Ellen  Liu  and  S.   J.    Ritchey-      "Nutritional  Value  of 
Turkey  Protein."     J .A.D.A. ,    57    (July,   1970),  pp. 
,  38-41. 


Turkey  m^at  h  eated  i^  an  ele-c t r i:c  ovett ~f ot  up 
to   two   hours  did  not  experience  significantly 
altered  nutritional  quality,   whereas  heating  the 
turkey   in  an  autoclave  for  24  hours  caused^ 
significant  loss   in  a(ll  parameters   tested  (weight 
gain,   PER,   biological  value,   and  percentage  digesti- 
bility in  rats) .     Turkey  protein  was  found   to  be 
an  excellent  supplement   to  poorer  quality  proteins. 

E.   Livingston;   Catherina  Ang  and   Charlotte  Chang. 
"Effects  of  Food  Service  Handling."  Food 
Technology,   27  (January,    1973),   pp.  28-34. 

Food  service  operations--raw  material  handling, 
food  preparation^   and  service  of  prepared  food--are 
examined  to  determine  if   they  optimize  the  retention 
of  natural  nutrients   in  food.     Such  modern  food 
service  methods  as  ingredient  substitution,  formulated 
foods,   frozen  foods   (entrees),   and  centralized  systems 
are  examined  to  determine  their  effect  on  nutritional 
quality . 

115.  Alfredo  Lopez;  W.  A.  Krehl  and  Eleanor  Good.  "Influence 
of  Time  and  Temperature  on  Ascorbic  Acid  Stability." 
J.A.D. A. ,   50   (April,   1967),   pp.  308-310. 

Ascorbic  acid  in  citrus  juices   and  in  certain 
chemical  solutions   containing  ascorbic  acid  is 
stable,   even  for   long  periods  at   room  temperature, 
provided  storajge  and  dilution  conditions  are  satis- 
factory . 


114.  G. 
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116.  B.    S.   Luh  and  F.   B.   Sioud.      "Aseptic  Canning  of  Foods 

IV  Stability  of  Pear  Puree  with  Essence  Recovery," 
Food  Technology,   20   (December,   1966),   pp.  1590-1593 

Pureed  pears  were   canned  aseptically  arid 
stored  at   temperatures   ranging  from  32  degrees 
to   98   degrees   F.      The  puree  stored  at   thfe  higher 
temperatures   exhibited  an   increase   in  titrafe^able 
acidity,   decreased  pH,   darkening  color  "after  180 
,days,   and  formation  of  hy droxyme thy 1  furfural, 
indicating  poo^r  quality.     Puree  stored  at  lower 
temperatures   did  not  show  evidence  of   color  change 
and  did  not  develop  hydroxymethyl  furfural. 

117.  D.    B.    Lund.      "Effects   of  Heat  Processing  on  Nutrient 

Retention  in  Foods."  Food  Technology ,  27  (January, 
1973)  ,   pp.  16-18. 


This  article  offers   a  brief  review  of  the 
effects  of  heat  processing  on  proteins,  carbohydrates, 
vitamin-s,andtraceminerals.  ^ 


118.  L.   W,   Mapson.      "Effects  of  Processing  on   the  Vitamin 

Content  of  Foods."     British  Medical  Bulletin,  12 
(1956) ,   pp.  73-77. 

Loss  of  nutrients   in  vegetables,    meat  and 
fish,    eggs,   and  milk  products   is   discussed  in 
relation  to   the  various  processing  methods  ap^d 
preparation  methods   used   to  present   the  fini-slied 
product   to  .the  consumed. 

119.  Helen  Kayfield  and  Marjorie  Hedrick.      "Thiamin  and;^ 

Riboflavin  Retention  in  Beef  During  Roasting, 
Canning,    and  Corni^^ng."     J>A.D.  A.  ,    25  (December, 
1949)  ,  pp.    1024--102  7. 

The   effect  of  roasting,   canning,   and  corning 
on  the   thiamin'    and  riboflavin  content   of  beef 
from, cattle   fed  grass   and  grain  was  studied. 
Thiamin     retention  during  cannirtg  was  slightly 
higher  in  metal   cans   than  glass  jars,   but  in 
both  cases   losses  were  great.     Riboflavin  seemed 
to   increase  significantly  during   canning.  Thiamin 
retention  was   about  one-quarter   to  one-half  after 
corning,   but  riboflavin  /retention  was  very  high. 
Losses  in  both   thiamin     and  riboflavin  resulted 
from  further  cooking  after  corning. 


erJc 


120.  V.   Chalan  Melta  and  Connor  Johnson.      "The  Effect  of 

Radiation  Sterilization  on  the  Nutritive  Value 

of  Foods.''     Journal  of  Nutrition,   59   (August,  1956) 

pp.  479-489. 

The  effect   of   irradiation  sterilization  and  of 
heat " s terilizat ion  on  the  nutritive  value  of  milk 
proteins  and  beef  proteins  was   studied'.  Upon 
irijadia  tion ,   the'miXk  developed  a  reddish  tinge  and 
the  proteins   coagulated;    the  beef  darkened.  Irradi- 
ation did  not  produce  off   flavors   or  odors.  Irradi- 
ation sterilization  did  not  affect   the  apparent  or 
true  digestability  of   the  beef  or  milk.  The 
biological  value  of   the   beef  was  not  affected,  but 
the  milk's  biological  value  was   reduced  as  compared 
to  heat  sterilized  milk. 

> 

121.  Neil  Mermelstein.      "Nutrient  Labeling  and   the  Independent 
Laboratory."     Food  Technology,   27  '(AJune,  1973), 
pp.    42.-4  6.  ^ 

After  deciding  whether  he  .will   label  his  product 
a  fo9d  manufacturer  ,mus  fdecirSe  how  extensively  t>o 
analyze  the  product   toJ^^f^^t^v  e  that   the  values  stated 
on  the  label  will  accurately  represent  the  nutritional 
content  of  the  product  as   it   reaches   the  consumer. 
He  must  know  how  to  choose  a  laboratory  and  con- 
sider the  cost   involved.     A  range  of   fees   is  included 
giving   the  charges^ for  nutrient  analysis  by  seven 
independent  laboratories.  ^ 
* 

122.  Dorothy  Miskimin;   James   Bowers  and  Paul  LaChance. 

"Nutrification  of  Frozen  Preplated  School  Lunches 
is  Needed."  Food  Technology ,  28  (February,  1974) 
pp.  52-56. 

Analysis   of   the  nutritive  value  of   156  frozen 
preplated  Type  A  meals   revealed  one-third  of  the 
RD^  was  always   provided  for  protein,   niacin  equiva- 
lents,  and  ribofla-vin,   but  in  increasing  order  of 
frequency  vitamin  C!!^  phospHcrrus,   vitamin  A,  calcium, 
thiamine,  'calories,   and   iron  were  found   to  be*  lack- 
ing.    Suggested  as  a  solution   to. this  problem  is 
the  use  of  nutrient   standard  meals.     The.  authors 
recommend  nutrification  of ^preplated  meals  since 
it   is   evident   that   there  is  not. optimal   intake  of 
RDA  nutrients,   and  since  menu  planning  alternates 
may  not  be  acceptable. 
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123.  W.  B.  Murphy.^  '^Some  Things  You  Might  Not  Know  About 
the  Foods. Served  to  Children."  Nutrition  Today, 
7   (September-October,    1972)   pp.  34-3^ 

The  authcir  advances  the  opinion  that  textured 
protein  has  not  been  sufficiently  tested  in  long- 
term  feeding  exper irtnents  ;    th^erefore  its   use  should 
not  be  unquestionably  accepted.     He  also  states 
J      that   food  should  be  bought  oA  value  because 
—         nutrition  and  child  acceptance  are  of  paramount 
importance . 


124,      Isabel  Noble  and  Lucille  Gomez.    -"Vitamins   in  Electronic 
Cooking . "     J. A.D. A.  ,   41   (September,   1962)  ,  pp. 
217-220. 

Comparisons   of   thiamin   ,  riboflavin, 
moisture,   and  weight  changes   in"Sr^mb  rack  and  loin 
roasts  were  made  using  electronic  and  conventional 
ranges.      Results   of  the  use  of-  the  two  cooking 
methods  were  not  significantly  different  for  any 
of   the   tested  factors. 


125.      Isabel  Noble.      "Thiamin     and  Riboflavin  Retention  in 
Broiled  Meat."     J . A . D . A . ,   45   (November,  1964), 
pp.  447-450. 

Pan  and  oven  broiled  cuts   of  beef,   pork,  and 
lam15  were  not  significantly  different   in  the  per- 
centages  of   thiamin     and  riboflavin  they  retained. 
Comparisons  based  on  the   three,  types  ot  meat  showed 
that   thiamin     retentions   in  beef  and  pork  were  not 
significantly  different  but  were  higher   than  in 
lamb.     Riboflavin  retention  in  beef  was  signifi- 
cantly higher  than  in  pork  and  lamb,   which  were 
similar. 


126.  Isabel  Noble.     /'Thiamin     and  Riboflavin  Re'tention  in 

Braised  -Meat."  .  J.  AID-.  A.  .   47    (September,  1965), 
pp  .    205-208.  '  * 

'* 

The  effect  of  brais'ing  on  various   cuts   of  beef, 
veal,^,.a^d  pork  are   reported,   as  to   thiamin  and 
riboflavin  retention. 

„    /  ■ 

127.  Isabel.  No'bJ.e.      "Thiamin     and  Riboflavin  Retention  in 

Cooked' Variety  Meats."     J . A. D. A. ,    56   (March,  1970) 
pp.  225-^228. 
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Braised  meats    (sweetbreads,  y^el  kidney, 
lamb  and  pork  heart)    retained  a/large^?*-*Tyropo  r  tion 
of  thiamin     than  did  the  simmered  meats,   but  not 
of  riboflavin,     ^Sweetbreads   retained   the  most 
thiamin  ;   beef,   veal,   and  pork  heart  retained  the 
lowest  Amounts  of   thiamin   ,   but   the  highest  amounts 
of  riboflavin. 


128.     Fred  O'Hara;   Jerry  Santini,   S,   Kent  Dohrman;  and 

Jean  Schroeder,  "Central  Commissaries:  Three 
Examples  of  an  Evolving  Food  Service  Concept,'* 
J.A.D, A. ,    63   (October,   1973),  pp.  422-426. 

A  central  commissary  system  consists  of  a 
central  food  storage  facility  and  manufacturing 
____  plant  which  provides  food  for  service  at  satellite 

locations.  Storage  and  transportation  during  the 
"thermic  break"  can  result  in  large  expenditures. 
The  central   commissary  systems  are  described. 


129.     M,    L.    Rakieten;    B,   Newman;   K.    B.  Falk 

"Comparison  of  Some  Constituents  in 
and  Freshly  Squeezed  Orange  Juice." 
27   (October,   1951),   pp.  864-868. 


and  I.  Miller. 
Fresh-Frozen 
J. A. D. A. , 


The  purpose  of  this  study  was   to   compare^  the 
amounts  of  cons titutents  of  fresh-frozen  re-^ 
constituted  orange  juice  with  those  present  in 
f r eshly ~s queez ed  orange  juice,   home  prepared. 
Values   for  ascorbic  acid  in  the  frozen  product 
averaged  better  than  those  in  fresh  juice.  Undejr 
usual  home  refrigeration  temperatures,    there  was 
no  significant  loss  of  ascorbic  acid  in  either 
the  fresh-frozen  or  freshly  squeezed  juice. 


*130.      Elwood  Reber  and  Mark  Bert.      "Protein  Quality  of 

Irradiated  Shrimp."  J,  A.  D.  A.  ,  53  (July,'  1968),  " 
pp.  41-42. 

Commercially  processed  shrimp  were  irradiated 
at  two  different  levels  and  were  either  cooked  or 
left  untreated.     All  shrimp  were  freeze  dried  and 
protein  quality  was  evaluated.    .Protein  quality 
of  irradiated,    cooked,   and  untreated  s'hrfmp  were 
compared  and  found  to  be  statistically  equal. 
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131.     B.^  A.   Rolls  and  J.   W.  -G .   Porter.      "Some  Effects 

'of  Processing  and  Storage  on.  the  Nutritive  'Value 
of  Milk  and  Milk  Products."     Proceedings  of  the 
Nutrition  Society,   32   (1973),   pp.  9-15. 


i 


Liquid  milk,  ^  rocessed  by  holder  process  or 
HTST  does  not   ta^e  on  a  cooked  flavor,   and  will 
keep  fot  several  days   if  cool.     The  UHT  methbd 
(used  fdr  long^  term  sterilization  of   liquid  milk) 
allows  milk  to  be  kept   several  months  without 
refrigeration.     Fat,   fat  soluble  vitamins, 
,    *         carbohydrates,   and  minerals  ol  milk  are  virtually 
•  '  unaf  fjacted  by  heat   treatment,   but   in-bottle  ^ 
s  teriliza'tion  and  UHT  methods  may   cause  losses 
in  the  true  digestability  of  protein  and  BV. 
Conventional  pasteurizationhas   little  effect  on 
water  soluble  vitamirts,   except   for  Vitamin  C 
whereas  in-bottle  sterilization  causes  considerable 
losses  of  vitamins.      The  nutritive  values  of  con- 
centrated milks,   cheesfe,  ^lid  dried  milks  are 
discussed . 

*  'f 

132.     Daniel  Rosenfield       "Utilizable  Protein:     Quality  and 

juantity  Concepts  in  Assessing  Food.***  Food  Product 
)evelopment ,   7   (April,   1973),   pp.  57-62|' 

The  term  ^'utilizable  protein"  emphasizefif 
nutritive  quality  as  well   as  protein  quantity.  A 
review  of   the  common  bioassays   for  protein  quality 
is  given  and  several   tarBles  showing  relative 
nutritive  value  and  utilizable  protein  in  various 
sources  are  included,   along  with  estimates  of 
cost-effectiveness  in  terms  of  utiliz'able  protein. 


133.     Daniel  Rosenfield.      "Feeding  Children  Through  U.S.D.A. 

Programs . "     Food  Technology ,   27   (August,  1973), 
pp. '  36-38 .  ^ 
•  • 
Over  40  mil lion  school  children  participate 
in  Child  Food  Service  Programs.     A  new  meal 
standard  expressed  in  nutrients'  is  being  studied 
as   a  possible  alternative  to  Type  A  lunch  for 
feeding  schoo'l   children.      The  FNS  now  recognizes 
formulated   grain-fruit   products,   TVP ,  protein- 
fortified  macaroni,   and  cup--can  as  acceptable  for 
use  in  school  feeding".     Problems  concerning  the 
use  of  new  foods  are  discussed.  ^ 


\  '  -  ^      '       *    .  '  •        •  ••    '       ',  '    «•    '  ...  /. 

~-    ^  134-.   '  Virginia  Ross\      ''Soii^hey--Millc''Of fer$'  Econoiftic-  Substitute 
^  .    *  for  f'roeen  ^^Whole^lilk  Concentrate/'     Quick  Frozen 

/.     '  \        Foods.,  '34.  (April,   1972),   p.;iOO.  ,  *  '  .^ 

'     _        *  ■» . 

'A  research*  t^am  at   th.a  UniVe^rsity   of  IllijiKis 
^    has   developed         lavcrle^s   feoy-wh.ey 7milk  th-at  .can 
'  •    '  be  proce"^ssed   frbm*  whole  soy  b^ans   to  iiq^  away  ,vith 

any  -bad   taste..    Boiling   the  beans  neutralizes   the  ^ 
enzyme  that  ^causes'  bad'f^lavor.     The  m^J.lk.  is   said  .to  .•  c 
.      taste   like  a  inilk  shakie'^o-r  egg^  nog.*  when  flavoring** 
i.s  ad46.d,   and   is   cheaper   tjian  miTk,^  although  no^ 
'more-^  nutritious'.  *     \  '  •     '      <  .  *^ 

»    '  «  4  '      '        *  0 

*  1  ■■ 

,135.     Dorothy"  Rowe;   George  Mouptney-and   Inez'  Prudent. 

^Effect   of  F?:eeze-Dryi^ng  on   the  Thiamin,     'Riboflavin , « 
and  Niacin  Content  of   Chic^keri  Ruscle*./'     Fo.pd  ^ 
'   .  Technology ,   17   (November,   19«6J>,   p.  1449. 

•  *  - 

,       >    ^  Chicken  muscle  cub..es   subjected   to   freeze  dry- 
^  \ln^  shoved  no   loss   o»f  /thiamin^ ,  ^."r  ibof  I'avih  ,  or 

niacin^that   could  be^  at  tt  ibuted   to  -the   3el;yd  ration 
process.      Samples  prepooked  '  before  fr^eze  drying 
fehowed>a  loss   of  Jthiaman     onlyx^     Thiamin  and 
.s  •  *^       riboflavin  coiVtent  was  greater-  in*  darK  meat  than 

in  ligH^t     an'd  niacirt  content\was  *less.  '         ,  / 

136.     J}.   Sanstadt.    .  "Textu'nBd  , Vegetable  ?roteins    .    .    .  / 
Solution,  to  Instiftutlpnal  Dietary  Problems?*'  / 
Cooking  for  Prof it /4l^  (March ,    1972),   pp/  21-26,^ 
36,   39..  -  '  , 

%     'The  food  servic,e  department  of   the  Lynchburg 
Training  School  and  ^Iotepit^*l  uses "  textured  ' 
vegetable  protei,n  products   at   the  rate/of  10,000 
pounds  per  "^nonth^.     The  use  of  TV?  is  responsible 
for  a  30-percent  \^avi'ngs   in  thV  puyc^ase/  df  p^rotein 
foods.     T.hese   fodds   also  play   an  import^^t^  role,  in 
th^  di^etary  needs,  of  patients,   providing  •  amino 
acids   equal  ^to   that  pf  animal  proteins,   but*  con-/. 
*  *  d  y  taining  no  cholesterol. 

\  :   "  .  *  •  •  .  -    ^  - 

136a.     M.   L»    Rakieten;   R^*-  Newman,   K.    G.    F^lk  and  I.  Miller. 
/T^    \  '^Comparison  *of  Some  Cons^tit.uents   in  Fresh  Frojjzen 

.and  Fres*hly  Squeezed  Orange  Juice   II.'*     J.., A  *  D  «  A.  » 
28   (November,   1952)  ,   pp/..  1050-1053 .  •  ,  ' 

.    '    ^  Ten  s ample s  of  fresh-frozen  recons'tituted  orange 

/      juice  were  compared  ^wi  th   samples   of   f^reshly  s*queezed*"* 
or.ange-  juice.      Tb^  following  const^.  tu-ents  were 
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found  to  be  in  approximately   the  same  concentrations 
in  both  types:     thiamin,.^     riboflavin,  para- ami  no - 
benzoic  acid v\ niacin ,   choline,   biotin,  phosphorus, 
magnesium,   and  sulphur.      Calcdum  values  appeared 
higher  in  freshly  squeezed  juice.     Mean  values  of 
iodine,\vMjnganese ,  potassium,   vitamin  A  and 
vitamin  %Y2^ were  higher  in  fSresh  frozen  than 
freshly  squeezed ^juice. 


E/izabeth  Ann  Schiller;   Dan  E.   Pratt  and  Ellwood  Reber. 

"Lipid  Changes   in  E-gg  Yolks  and   Cakes  Baked  in 
V      Microwave  Ovens."     J.,  A.D.  A.  ,    62   (May,  1973), 

pp.  529-533. 

*  '  Lipids   extracted  from  egg  yollc  samples  heated 

by  conventional  and  microwave  heacing  exhibited 
no  changes   in  fatty  acid  composition  and  no 
measurable  decrease  in  polyunsaturated  fatty  ac'ids 
as  a  result  of  heat  treatment.     Cakes  baked  in 
conventional  and  microwave  ovens  were  analyzed 
and  it  was   found  that   oxidation  levels  were 
signif icai^tly  higher  in  cakes  baked'^in  the  microwave 
oven  than  in  cakes  baked   in  the  conventional  oven. 


Henry  A.   Schroeder.     "Losses  of-^itamins  and  Trace 

Minerals  Resulting  from  Processing  and  Preservation 
of  Foods."  American  Journal  ,of  Clinical  NutritiQn, 
24   (May,   1971),   pp.  562-573. 

Data  on  the   conce^ntrations  of   vftamin  B^, 
pantothenic  acid,   other  vitamins  and  trace  minerals 
in  Vaw  and  frozen,   processed,   refined,   or  canned 
foods  have  been  evaluated  in  the  light  of  probable 
human  requirements  and  recommended  allowances . 
It  is  suggested  that  enrichment  of  refined  flour, 
sug^r,   and  fats  may  be  necessary,   especially  to 
meet  daily  recommendations  of  vitamin  B^,  pantothenic 
acid,   chromium,   zinc,, and  possibly  manganese. 


Virginia  Sidwell  and  Bruce  Stillings.  "Crackers 
Fortified  with  Fish  Protein  Concentrate  (FFC)*: 
Nutritional  Quality,   Sensory,   and  Physical 
Ch&ra'^teristics.  "     J.  A.D.  A.  >   61   (September,  1972) 

^       pp.  2/6-279. 


'  t 

this' study  up   to  16  percent  of   the  flour 

used   liiXsaltine-type  crackers  was  replaced  by  high- 
protein  fish  protein  concentrate   (FPC) .     Fo^ti-  " 
f^cation  le^vels  of  4  and  8  percent  FPC  increased 
PER  threefold  or  more  ij^higher  f  ortif  icat^^bn.  did  ' 
not  improve  nutrition^  quality.     Crackers  with  4 
and  8  percent  FPC  were  as  acceptable  as  unfortified 
crackers  in  textux:e  and  flavor.-^ 

39V  . 
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140.     Nancy  Snider.      "Artificial"  vs .    Real  Sweetners." 

Institutions ,   65   (December,   1969),   p.   16;  » 

The  reasoning  behind   the  struggle   to  remove 
cyclemates   from  the  market   is  refuted. 


141 .     Nancy  Snider .  **Convenienc 
69   (October  15,  1971) 

Cottonseed   can  be 
classes  of  protein  pro 
protein  concentrates, 
newly  developed  "liqui 
cottonseed  flour   to  be 
about  lOc  per  pound 
67   to   70  percent,  t^ne 
a  bland   taste,  andVis 
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ort  s 
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a  source  of   three  major 
ducts:     defatted  flour, 
and  protein  isolates.  A 
d  cyclone  process**  allaws 

manufactured  at  a  cost  of 
The  protein  content   is  from 
flour   is   concentrated,  has 
light   cream  in  coT.or. 


14.2.     Nancy  Snider.  "Fats.^" 
1971),   p.  83. 


Ins  t  i  tutions ,    69  (November, 


The  nature  of  different   types   o^f  fats  and  their 
relationship   to  heart  and  artery   disease   is  dis- 
cussed.    The  author  draws   the   conclusions  that 
it   is  not  only   fat   that   causes  problems  but  "how 
much  is,  eaten   and  what  other  foods  are   in  the  di-et, 
as  well  as   the   individual's  metabolism. 


143.     Nancy  Snider.  "Of 
1971),   p.  33. 


Concern  < 


institutions ,    69  (December, 


Because  of   the  discovery  of  DBS   in  beef  liver 
samples,   federal  regulations  now  prohibit  feeding 
this  hormone  for   seven  days  before  slaughter. 
According  to  one  source,    if  DBS  were  banned 
-completely,   meat  prices  might   rise  as  much  as  , 
5  p  ercent .  *  *  - 


144.     Nancy  Snider.      "Nutrition  and  Food  Safety  Puzzle." 

Institutions.   70   (May  15,   19J2)  ,   pp.  33-534. 

SeihjLnars  on  labeling,   nutrition  education,  ' 
nutrition  and  'public  policy,  malnutrition,  food 


sci  en't  is  ts  ,  food 
to   consumers  are 


ch  emi  cals 
r evi  ewed . 


and  information  costs 
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145.     Nancy  Snider.     "Convenience  Food  Report." 

Institutions ,    70   (April  15,   1972),   p.  105. 

Dr.   George  Briggs   feels, poor  nutrition  is  due 
to   6  factors:      (1)    economics,    (2)   negative  social 
and  cultural  customs,    (3)   negative  food  industry 
factors,    (4)   lack  of  education,    (5)    lack  of  moti- 
vation,  and   (6)   lack  of  nut  rition  education.  He 
feels  we  must  keep  eat  in g  "traditional"  foods  to 
'  obtain  our  nutrients. 


146.  Nancy  Snider.      "Convenience  Food  Report."     Institutions  , 

70   (May  1,    1972) ,   p.  149. 

This   is  a  review  of  recent  FDA  action  on 
nutritional   standards  with  emp hasi s   on  comment s 
about   the  new  voluntary  nutritional  labeling. 

147.  Nancy  Snider.      "Operators   Inside  Look  at  Nutrition  and 

Food  Service."  Institutions ,  72  (January  15,  1973), 
pp.  45-55. 

Included  is  a  question  and  answer  section  with 
Dr.   Jean  Mayer  about  nutritional   requirements  and 
how  the  food  service  companies  can  help  consumers 
be  mo  r^  aware  of   them . 


148.      James  Snyder.      "Profits   in  Protein?"     Fa^t   Food,  71 
.  '  (July\   1972) ,   pp .  36-40. 

The  art icle 'provides   reasons  why  r es t auran teur s 
should  take  notice  of   the  nutrition  trend.  The 
value  of  food,   the  public's  changing  eating  habits, 
the  institutional  market,   and  food  q^uality  aire 
also  addressed.     Most   food  manufacturers  strongly 
agree  that  more  nutrient  -information  should  be 
given  the  coasumer,   but  they  Ovomplain  that  the 
'FDA's  proposed  guidelines  for  mrtri tional  labeling 
are  confusing  and  unworkable. 

**  * 
James  Snyder.     "Lawmakers   Zero  in  on  Vegetable  Protein." 

Fast  Food,    72    (Ju'ly,   1973),   pp.   40-44.^  / 

The  grocery  Industry  has  recently  been  issued 
proposed  federal  regTilations  concerning  engineer ed 
foods,   their  labeling,   and  composition.  The 
purpose  of   the  regulations  is   to  allow  manufacturers 
to   innovate  products,   but  protect   the  consumers* 
rigl\t   to  know  what  he^is   eating.     Regulations  are 
described  and  state  requirements  are  given  for  the 
labeling  of  hamburger. 

39j 
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Ira  I.   Somers.     "Quality  Control  Pfoblems  in  Nutritional^ 
Labeling."     Food  Drug  Cosmetic  Law  Journal-,  27 
(May,  .19  72)  ,   pp.  287-297. 

•  * 

There  are  many  unr  eso  l"w^ed  problems  involved'^ 
in  the  production  of  labels  with  accurate,  in- 
*  forma^tive  nutritional  data.     Quality  control  problems 
created,  by  nutritional  labeling  generally  have  to 
do  with  three  categories   of   food^^  pro  ducts: 
(1)   fabricated  products  manufactured  from  ingredients 
with  partially   controlled  nutrient  contents,  (2) 
products   consisting  of   combinations   of  different 
foods,   and   (3)    unformulated  products  processed  as 
harvested.     Nutritional  analyses  on  individual*  food 
products  have  prohibit ively*  high  costs/     The  author 
advocates  the  use  of  average  values   of  nutrients 
available  to   the  consumer ,   rather  thai)  specific 
Values,  which  are  more  costly. 

Raymond  Stokes.  '*The  Cpnsumer  Research  Institute's 
Nutrient  Labeling  Research  Program.  Food  Drug 
Cosmetic  Law  Journal,    27    (May,   1972),   pp.  249-262. 

Results  are  reported  of  studies   (complete  wi*^^^ 
statistics)   of  nutritionists*   opinions   on  nutrient 
labeling  and  label   space  priorities,  consumers* 
opinions  on  nutrient  labeling,   consumers  *  attitudes 
and  knowledge  of  nutrition,   and   the  relation  of 
nutrient  information  and  food  purchasing  behavior. 

Lonnie  Speight.  "The  Systems  Concept--A  New  Path  to 
Menu  Planning."  Institutions  >  66  (April,  1970), 
pp.  43-46. 

»• 

•  The*  systems  concept  is  a  unique  approach  to 

managemetit,   a  way  of  organizing  for  accomplish- 
ing  tasks.     Application  of   systems  approach  to 
menu  p lannimg  isdiscussed. 


Joseph  M;   Stewart.      "How  Can  You  Make  Them  Eat  the 

Nutriti'on  You  Serve?"     Institutions  ,    73   (August  1, 
1973),   pp.  10-12/ 

Providing  a  nutritious  school  lunch"  is  a 
logistical  .problem;   consumption  of  the  meal  is 
both  a  social  and  psychological  problem.  Affluent 
American?  ,may  not   take  the  time  to   consume  adequate 
meals,   and  the  less  affluent  may  be  forced;  for 
economic  reasons,    to  consume  overly  starchy,  fati 
or  other ' inadequate  diets.      Dietary  iriadequacy 
carri&s  over  to  the  children  and  their  reaction  to 
the  school  lunch,     A  nutrition  education  pro-gram 


un 
b% 


directed  at  Wth  parent  and  ohild  is  needed. 
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154.  J.   P.   Sweeney  and  A.    C.   Ma^sh.     "Effect  of  Processing 

on  Provitamin  A  in  Vegeytables  .  "     J  .  A ;  D  >  A .  ,  59 
(September,   1971),  pp^38-243. 

Carotene  i^somers  were  found  in  freshly  harvested 
vegetables.     P\o  ces  sing  procedures    (cooking  with 
and  without  pressure,    freezing,   canning,   and  in 
some  cases   freeze  drying)   converted  additional 
amounts  of   all-trans   carotjene   to   s  tero-isomer  s 
with  lower  biopotency  values. 

155.  Barry  Tafshis.      "School  Lunch:     The  Problem  is  Manage- 

ment."    Institutrons ,   65   (July,   1969),   pp.  46-52, 
58. 

This   re-port   from  the  N.Yx^  State  Food  Service 
Association  states   that  school  .J.unch  people  know 
enough  about   food  and  nutri  tion^but  must  concentrate 
on  total  management.      Inadequate  nutrition  is  not 
just  a  problem  of  lower   income   communities,   but  (J 
can  exist  in  wealthier  communities  where  school 
food  service  has  a  low  priority. 


156.     L.   J.   Teply  and  P.   H.   Derse.      "Nutrients   in  Cooked 

Frozen  Vegetables."     J. A.Dt A. ,    34   (August,  1958), 
pp.  836-840. 

T.wenty   frozen  vegetable  products  were  subjected 
to   cooking  pro cedures, which  involved -the  use  of 
minimal  amounts  of  water  and  cooking  to  subjectively 
determine  "Optimum  flavor,  doneness."     There  was 
little  leaching  of  nutrients   into   the  water  except 
for  small  amounts  of   sodium  and  app  roximat  ely  1/4 
of  all'  the  vitamins,    except  beta-carotene  in 
turnip  greens.     Overall,    there  was  pract^ically 
complete   retention  of   thiaminj      niacin,   and  riboflavin 
Ascorbic  acid,   too,  was  well  retained. 


157»     Frank  Thomas.      "Management  Perspectives."     Ins  t itutions 
62    (May,   1968) ,   p.  221. 

People 's   testes   are   conditioned  by  what  they 
are  accustomed  to.     A  trend   toward  more  bland  foods 
is   evolving  among  young  people.     Today's  economic 
climate   indicates   that  more  non-animal  foods  will 
be  U3  ed  and  protein   substitutes  will  probably  wean 
people  awa)(^from  *red  meat  in  general.  ^ 
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158.     M.   H.   Thomas;   S.   Brenner;   A.   Eaton  and  V.  Craig. 

"Effect  of  Electronic   Cooking  on  Nutritive  Values." 
J . A. D. A. .    25   (January,    1949),   pp.  39-45. 

The  amount  of   cooking  water  used   had  the  great- 
est  influence  on  the   retention  of  water  soluble 
nutrients   in  vegetables.     Pressure  cooking  resulted 
in  superior  retention   compared   to  boiling  water 
and  electronic  range  'techniques.      Thiamin  retention 
was  higher   in  meat  patties   cookeci   by  high  frequency 
energy   than   in  patties   cooked  by  grilling.  Beef 
roasts   showed  slightly   better  retention  of  thiamin  , 
riboflavin,    and  niacin  when  prepared   in  a  conventional 
oven   than  when  prepared   in  the  electronic  range. 


159.  Miriam  Thomas  and  Doris  Calloway.  "Nutritive  Value  of 
Irradiated  Turkey."  J .A.D.A. ,  33  (October,  1957), 
pp.  1030-1033. 

Thiamin     content  was   severely  reduced  during 
irradiation,   de^struction  increasing  with   the  dose 
of   irradiation.      Riboflavin  was  more  resistant  to 
radiation*  and  niacin  was  not   affected.     After  roast- 
ing,  thiamin     retention  in  irradiated  turkey  was 
less   than   in  non-irradiated.     There  was  no  difference 
in  riboflavin,    and  niacin   retention  was  slightly 
\  less  after   cooking.     Pan  drippings  showed  that  only 
thiamin     was  destroyed  by  heat,   as   all  riboflavin 
and  niacin  losses  were  recovered   in*  the  drippings. 


160.  Miriam  H.   Thomas   an-d  Doris  H.    Calloway.  "Nutritional 

Value  of  Dehydrated^  Food. "     J .A.D. A. ,   39  (August, 
L961)     pp.  1.05-116. 

A  comparison  was  made  of   the  nutrient  content 
of  various   animal   and  vegetable  products  before 
and  after  dehydratiCTn ,   irradiation,   and  the  con- 
ventional thermal  processing.     Generally,  the 
results  suggest   that  nutrient   cont eirt  is  affected 
least  byj  dehydration. 

161.  W.    S.    Tsien   and   Connor  Johnson.      "The  EffeJct  o'^ 

Radiation  Sterilization* on  the  Nutritive  Value 
,   of  Foods.",    Journal  of  Nutrition,    69  (September, 
1959) ,   pp.  45^48. 

The% effect  .of   irradiation  at  2.8  million, 
5.6  million,   §nd  9.3  million   rad.    levels  on  milk 
"  ^  and  beef  were  studied^      It  was  found   that  g],utamic 

acid,   aspartic   acid,    serine,   and  glycine  were  most 
seriously   reduci^d  by   irradiation   in  both  milk  and 
beef. 
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162.     U.S.   Agricultural  Research   Service.      ''Conserving  the 
Nutritive  Values   in  Foods."     Home  and  Garden 
Bulletin  No.    90  (Washington,   D.C.:  1968). 


V       This  bulletin  calls   attention  to  some  of  the 
important  nutrients   in  foods   that  are  affected  by 


and  suggests  ways   in  whichNrhese  nutrients  can 


affords  guidelines  for  meal  planning  and  preparation 
that  will  assure  overall  adequacy  of   the  diet  while 
allowing  for  individual  preferences   in   the  selection 
of   foods  and   the  form  in  w.hich  they  are  served. 


163  .     Helen  VanZant  e  and  Shirley  Johnson.      ''Effect  of 


Electronic  Cookery  on  Thiamin     and  Riboflavin  in 
Buffered   Solutions."     J . A. D. A, 5  6   (February ,   1970) , 
pp.  133-135. 

The  effects  of   electronic   cookerj^  on  thiamin 
and  riboflavin  ^in  buffered  aqueous   solutions  were 
investigated  by  microbiologic  and  spectrophotometric 
analyses  at   two  levels  of   concentration  and  two 
final  internal  temperatures.     Both  methods  of 
vitamin  analyses   indicated  slightly  higher  thiamin 
and  riboflavin  retention  during  conventional 
electric  heating   than  electronic  heating.  The 
retention  differences  were  small  and  of  little 
signif icance%  '  a 


164.     H.    R.    Vernon.   ^  "Non-Dairy-  Cheese--A  Unique  Reality." 

Food  Produc-t  Development,  6  (August-September,  197-2), 
pp.  22-26. 


A'  satisfactory  replacement   for  natural  cheese 
must*  provide  fats,   protein,   vitamins,  minerals, 
and  essential  amino  acids   in  the  same  approximate 
amounts   that  natural  cheese  provides •     A  success- 
ful substitute  has  been  formulated   and   is  marketed 
as   "Unique  Loaf."     The  product   composition ,  con- 
sistency,  flavor,   keeping  qualities  nutritional 
aspects,   reliability  of   supply,   and  handling  during 
manufacturing  are  discussed. 


and  preparation. 


Such  information 
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165.  F.  Voirol*  "The  Blanching  of  Vegetables  and  Fruits 
Food  Processing  Industry,  41  (August,  1972),  pp 
27-33  . 


Of   three  blanching  methods,   immers ion  in  water 
allows  water  soluble  nutrients  to  pass   into  the 
blanching  water,   but  this  method  also  controls 
undes^irable  oxidation.      Immersion  in  steam  and 
treatment  with  microwaves  conserve  nutrients, 
but  are  technically  more  difficult   to   control  be- 
cause they  require  specialized  apparatus.  Enzymatic 
drowning  can  be  prevented  by  adding  vitamin  C ; 
when  sulphur  dioxfde  is  used  to  prevent  browning 
it  may  cause  corro^sion  and  off-flavors,   it  can 
4estroy  Vitamin  B.,   and  it  can  be  hazardous  to 
heal.th  at  high  levels. 


166.     Jane  Wallace;   Audirey  Garvey  and  Julie  Woodman. 

"Convenience*.    .    .   and  Beyond."     Institutions;  64 
(April,- 1969) ,   p.  95. 

Proteins  produced  by  fermentation  of  petroleum 
are  rich  in  B  vitamins  and  a  number  of  amino  acids. 
They  show  a  d iges tabi lity  of  ffom  85  to  90  percent. 
The  efficiency  of  converting  hydrocarbons   to  yeast 
is  X^kilogram  of  hydrocarbons  =  1  kilogram  of 
yea^rS     Yeast  produced  f rom^  oil  has  no  pronounced 
o'dorror  taste  and  is  rela.tively  cheap,  stabl^Y-^ 
and  easily  transported. 


167.     Jane  Wallace;   Audrey  Garvey  and  Julie'  Woodman.  , 

"Converijftnce  .  .  .  and  Beyond."  Institutions , 
64   (April,   1969)  ,   p.   96.  " 


The  Authors  provide  a  partial  listing  of  some 
common  weeds  and  grasses  which  may  be  cultivated 
to  yary  the  menus  of  the  future.     The  article 
describes  the  weeds 'and  occasionally  mentions 
good  sources  of  vitamin  A  an-d  C,   and  minerals. 


f  168.   .Jane  Wallace.     "Tomorrow:     Twd   Chickens   in  Every  Pot-- 

'  and  a  Soy  Burger  on  Every  Bun."     Institutions ,  66 

^     (April,   1970) ,   p.  90. 


Inflation  arid  the  stringent  economics  of  beef 
production  reduce   the  prospects  of  steak  being  con- • 
sumed   in  as  high  quantities  as   in  previous*  years. 
Hamburger  (and  possibly  hamburger  mixed  with  soy 
protein)   will  be  used  instead.     Soy  protein  (with 
be-ef)   makes  a  larger  and  juicer  burger,   with  a 


392 


highe'r  nutritional  value  than  is  available  with 
beef  alone;     Americans  may  be  slow   to  accept  soy 
protein  extenders,   but  their  attitude  may  be 
altered  by   the  pressure  of  cost  of  pure  beef,  a 
new  emphasis  on  nutrition  as  preventive  medicine, 
and  nutrition  as  a  political  issue. 


169.     Jane  Wallace.     "Is   it  Our  Turn  in  the  'Bag?  ^  The 

World  of  Service."       Institutions ,    67  (October, 
1970),   p.  11. 

There  is  rising  concern  about  nutrition  and 
the  effect  it  could  have  on   the  food  service  in- 
dustry.    Many  accusations    (about  cyclamates, 
MSG,   and  empty-calorie  cereals)   are  exaggerated 
or  unjustified   and   the  public  is   confused  about 
what   to  believe.     Companies   that  prepare  now  for 
possible  attacks  which  may  come  will  fare  best 
during  the  time  the  "nutrition  cause"  ifr  in 
fashion. 


170.      Jane  Wallace.  ,  "Soy  Helps  Hold   Down  Costs." 
^'^^  Institutions  ,   6  7*  "(Oc  t  ob  er  ,   1970)V'p.  140 


The  article  discusses  new  food  developments 
(specifically  soy'protein)   which  help  offset  in- 
creased  costs'  of   traditional  foodstuffs^     It  also 
gives  advice  on  the  use  of  soy  protein. 


171.      Jane  Wallace.      "Something  is  Not  Always  Better  Than 

Nothing.  Service  World  Report."  Institutions  ,  68 
(January  15,   1971),   p.   11.  — ^ 


Nutrition  does  not  mean  that  people  must  be 
forced   to   eat   foods   they  don't  like.     Food  not 
eaten  is  worthless.     People  must  not  confuse 
"nutritious"   food  with  "pure"  food. 
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172.     Jane  Wallace.     "Discrimination  Because  of  Age?" 

Institutions ,   68   (April   15,   1971),   p.  11. 

Effort>s  are  being  made  to  help   solve  the 
nutritional  problems  of   the  elderly.  Examples 
^  are  Meals  on  Wheels,   Foster  grandparent  programs, 

A.D.A.'s  position  paper  on  the  elderly,  reduced 
cost  menus  for  the  elderly  in 'some  restaurants, 
and   the  suggestion  that   food  stamps  be  used   to  buy 
prepared  meals<,for  the  elderly.  ' 
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173..     Jane  Wallace.     *'The  World  of  Service."     Institutions , 
70   (April  15,   1972) ,  p.    13.  — 

•This   editorial   suggests  ways   the  restaurant 
in dust ry  could  help  dieters. 


174.     Jane  Wallace.      "What's   in  a  Name?"     Ins  titu tions ,  70 
.  (June  1,   1972)  ,  p.  11. 

Th^  need  for  more  nutrition  education  is 
emphasized .     Dietitians  are  criticized  for,  keep- 
ing  "professional  secrets"  and  not  d-issemina ting 
vital  nutrition  information. 


175.     Jane  Wallace.     "The  World  of   Service."     Institutions , 
72   (May  1,   1973) ,   p.  11. 

This   editorial   criticizes  FDA's  labeling  regu- 
lations  for  food  service  products. 


176.     Jeremiah  Wanderstock.      "Food  Analogs."     Cornell  Hotel 
and  Restaurant  Quarterly t   9    (August,   1968),  pp. 
29-33. 

Many  different  food  analogfe'are  commercially 
available--dairy  product   substitutes,   fruits  and 
vegetables,   flavors,  'sweeteners,   and\high  energy 
foods.     The  use  of  spun  protein  foods^^as  been 
implemented  to   serve         add!  tives  to  grounvd  meats 
and  in  dietary  and  r el  igious"^  areas'. 


177.     J.   Weits;   M.   A.   VanderMeer;   J.    B.   Lassche;   J.  ,C.  Meyer; 
E.    Steinbuch  and  L.    Gersons.      "Nutritive  Value 
and  Organoleptic  Properties  of  Three  Vegetables 
Fresh  and  Preserved  in  Six  Different  Ways." 
Internationale  Zeitschrift   fur  Vitaminforschung,   4  0 
(1970) ,   pp. , 648-658. 


Spinach,   garden  peas,  'and  green  beans  were 
prepared  by  bottling,   canning,   domestic  and 
commercial  deep  freezing,   dehydration  and  freeze 
drying  and  were  stored  for  six  months.     Vitamin  C 
content  was   lowest   in  bo t tied  and  dehydrated 
vegetables,     and  highest  in  fireeze  dried  and 
commercial  deep  froze]:!  vegetables.     Thiamin  levels 
were  generally  higher   than  vitamin  C  levels.  The 
best   thiamine  retention  occurred  in  dehydrated  and 
freeze  dried  vegetables;    the  poorest  reten-tion  was 
evidenced  in  canned  vegetables. 
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W.   Wing  and  A,   Alexander.      "Effect  of  Microwave  * 
Heating  on  Vitamin         Retention  in  Chicken." 
J.  A.D.A.  ,    61   (December,   1972),  pp.  661-66*4. 

In  this  stud-y,    chicken  breasts  were  cooked  by 
microwave  and  in  a   Qonventional  oven.  Retention 
of   vitamin         in   the  microwave-cooked  samples 
was  significantly  higher   than   the  conventionally 
cc)oked.     Microwave  cooking  resulted  in  greater 
weight  lo,ss  and  less  moisture  retention  than  con- 
ventional roasting. 

179.     Paul"Dudley  White.      "How  to  Extend  Your  Life  Span."* 
Institutians ,    65   (September,   1969),   pp.   105,  108, 
110,   114,  116. 

Preventions   and  control  of  heart  and  artery 
diseases   are  discussed.     Risk  factors   are  stressed 
and-  are  classified   as  uncontrollable  x>r  controllable. 
The  article  list  practical  points   to  follow  which 
will  increase  longevity,  with  an  emphasis  on  moderate 
chang  es . 


180.     Virgil  Wodicka. 

^  an  Overvi^^^^. 
pp/  52-62. 


"FDA's   Omnibus  ^Labeling  Proposals-- 
"     '      ■  27   (April ,   1973) . 


?UA  s  umniDus^ijai 
Food  Technology 


This   article  presents  a  ^aef  review  af  the 
third  phase  of  F;DA's  program  of'  nut  rient 'label  ing 
published*in  1973.      Comments  about   the  new  system, 
as   expressed  by  leading  members  of  the/ food  in- 
dustry,  are  included. 


\ 


181.  *  JuMe  Woodman, 
(April  1, 


"Service  World  Week. " 
1972) ,   pp .  17-18. 


Institutions ,  7b 


Refsearch  now  points 
of  an  inability  to  cope 
The  USDA  is  now  lookiiig 
requirements  are  having 
cholest^ro^l  levels. 


to  heredity  as  the  cause 
with  excess  cholesterp-l. 

into   the  ef f ec4:-~T-y-pe™A  

on  teenage  male's 


182.     Julie  Woodman.      "Nutrition — Steaks  Guilty  by  Associ- 
ation?".   Institutions .    70   (March  15,   1972), .p.  18 

There  have  been  reports  that  the  saturated 
fats  that  tend  to  raise  cholesterol  levels  are 
not   found  in  meat. 


407 


395 


Julie  Woodman,      "Food   Revolt  on  Campus,"     Institutions , 
70. (January  15  ,   1972),   p\  *17  . 

College  students  have  become  more  food  and 
weigh t '  concious   and   the'iy^c  have  started   to  rebel 
against  establishment  food.      College  food  service 
departments. are  trying   to   implement  new  varieties 
and   types  of   foods   to  correspond   to   these  new  food 
habits,  * 


Agnes  R.   Yates.      "Dieting  and  Eating  Out:  Letters 

to   the  Editor."  ,Instituti  ons ,    68   (February   1,1971)  , 
p,  12. 

The  writer  questions  why  restaur ants   do  not  in- 
clude smaller  portions   on  menus,   why  vegetables  in 
cookitig  bags   are  not  mo  re  widely  used,   and  why 
sources  of  vitamin  C  are  so  high  priced   ^.n  restaurant; 
It  is"  sYated   that   the  food   industry  could  have  a  ' 
dynamic,  effect  on   the  promotion  of  nutrition. 


Mary  Zehner,      "Nutritional  Labeling  as   Viewed  by 
Michigan  Panel, "     Department  of  Agricultural 
Economics,   Michigan  State  University   (no  date  avail- 
able) . 

1,972  panelists  evaluated  the  unit,  percent, 
and  descriptive  methods   of  nutritional  labeling. 
^^The  unit  method  was  preferred  over   the^  descriptive 
method   for  comparing  nutritional  values-  of  pork 
and  beans,  while  the  percent  method  was   favored  for 
canned  peaches.     A  favorable  reaction  was  received 
for   the  descriptive  method  for  comparing  nutritive 
values  of   foods,   especially  sources  of  protein. 
The  panelists  most  wanted  nutritional  information 
on   the  labels  of  bread  and  cereal'  products,  dairy 
p roduct s  ,  ^and  canned  meats   and  fish.  'Generali- 
zations  and  r ecoirimendat  ions^  concerning   the  study 
are  given. 
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PLANNING  ASPECTS  AFFECTING  . 
THE  FUTURE  OF  FOOD  SERVICE;     *        '  ^ 
^  '  '     A  STUDY  OF  PLANNING  AND  SPATIAL  ISSUE 

4.  , 

o 

Structure  of  Population  ^ 

/ 

Introduction  *     •  v 

This  report '^investigates  a  number  of  factors  that  affect  food  ser- 
vices.   As  an  economic  sector,  the  many  firms  comprising  ^ood  service 
respond  to  a  multitude  of  demographic  forces  and  life-style  patterns. 
These  reflect  the  processes.  of^^urS-anization,  suburbanization,  move- 
ments  to  rural  areas,  income  patterns,  leisure  ti,me  and  work  activity,  . 

i 

and  mlgratio'n  patterns — both  daily  and  secular. 

At  the  same  time ^  and  by  responding  to  these  forces,^  food  services 
themselves  establish  patterns  of  behavior  internal  to  the^industry ,  in 
terms  of  capital  structure,  firm  size,  market  areas  covered,  employ- 
ment' patterns  ,  and  location.    These  patterns  ultimately  affect  the 
population  system,  as'  they  create  demands  and  supplies  for  resources 
and  personnel.  ,  ' 

Although  it  is  our  purpose  to  define  alternative  configurations 

for  selected  attributes  of  the  food  services* sector ,  we  limit  ourselves 

« 

for  the  present  to  describing  the  interrelationships  between  the  popu- 
lation  system  and  the  food  services.  Our  comme;its  pertain  at  first  to 
the  country  as  a  whole,  but  later  analysis  will  focus  more  directly ^on 
the  State  of  Pennsylvania. 
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^!**^re  1 

Lorenz  Curves  Comparing  Population  and  Area  by 
Towns  and  Villages,  Schoharie  County,  1870-1960 
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Structure  of  Population  Patterns 

A  number  of  historical  patterns  have  been  identified  for  describ- 
1„8  population  .y.t^.  in  th.  a^sre^ate.    The.e  p^t«„=  raUect  the 
degree  of  concentration  of  the  population  on  smaller  and  smaller  land 
areas.    Such  patterns  as  those- illustrated  by  the  Lorenz  curves  in 
Figure  1  are  common  to  many  parts  of  the  country  and  ref  lect  ^yurbani- 
zation — the  movement  of  the  population  ^rom  rural  to  urban  areas  (40), 

Mathematically,  the  Lorenz  curves  record  only  what  we  already 
know — that  more  and  more  people  are  living  in  fewer  and  fewer  places. 
What  is  particularly  interesting  about  the  relationship  of  people  to 
places,  however,  is  that  the  places  themselves  are  ranked  by  size 
according  to  still  another  mathematical  function,  shown  in  Figure  2, 

This  relationship  is  best  known  as  the  "rank-size  rule,"  It 
states  simply  that,  given  a  city  of  rank  1  (New  York)  with  12,000,000 
people,  the  next  largest  city  (rank  2)  will  have  a  population  1/2 
that  of  New  York  ,(6,000,000),  the  next  largest  city  (rank  3)  will  have 
a  populatioa  1/3  that  of  New  York  (4,000,000),  and  so  on.    The  result 
is  a  straight  line  when  plotted  on  log  paper.    This  pattern  has  per- 
sisted over,  time  (Figure  3)  and  for  a  number  of  countries  throughout 
the  world  (Figure  4) ,  ^ 

Were  these  patterns  to  be  limited  to  just  urban  systems,  we  might 
consider  them  "interesting"  but  not  particularly  relevant  to  the  topic 
of  food 'service  establishments*>'''"A/number  of  othep  studies,  howeyer, 
have  confirmed  similar  patterns  for  various  other  economic  sectors 
like  manufacturing  (Figure  5)  and  retail  (Fig;ure  6), 

The  rank-size  rule  is  a  special  case  of  the  lognormal  dfistributic^n 
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Figure  2 

Population  of  Urbanized  Areas  Ranked  by  Size,  1950 
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.Source:  George  Kingsley  Zipf ,  Human  Behavior  and  the  ^Principle  of  Least 
1  Effort  (Cajnbride-ge:    Addis on-Wes ley  Pre|^,  19'i9). 
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Figure  4 

India  in  1911  and  1931.    Connnunities  Ranked  in  the  Decreas- 
ing Order  of  Population  Size. 
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Source:    George  Kingsley  Zipg,  Human  Behavior  and  the  Principle  of  Least 
Effort  (Cambridge:    Addison-Wesley  Press,  1949) • 
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Figure  5 

Manufactures  in  the  U.S.A.  in  1939  When  Ranked  in  the  Order 
of  the'^D^creaslng  Number  of  Manufactures  of  Like  Kind.' 
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Source:    George  Kipgsley  Zipf ,  Human  Behavior  and  the  Principle  of  Least 
Effort  (Cambride:    Addisou-Wesley  Press,  1949). 


4iG: 


406 


Figure  6    V  ^ 
Retail  Stores  (including  Chain  Stores)  in  the  U.S.A.  in  1939, 
Ranked  in  the  Order  of  Decreasing  Number  of  Stores  of  Like  Kind 
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Source:    George  Kinglsey  Zipf ,  Human  Behavior  and  the  Principle  of  Least 
Effort  (Cambridge:    Addi^on-Wesley  Press,  1949), 
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Figure  7 

Log-normal  Distribution  of  California  Disposal  Sites 
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-tme-of-tt-^eneiraJ^xiass-o-f— sfcew^^^  .    Recent  theoretical 

developments  in  the  field  of  regional  science  suggest  that  the  pat- 
terns junderlying  the  lognormal  distribution  can  be  produced  by  a 
simple  population  growth  process  (58).    Migration  is  admissable  in 
this  model  under  certain  assumptions;  although  birth  is  not  admissable, 
its  inclusion  does  not  seem'to  alter  results  drastically  (9). 

Thus,  we  have  a  simple  model  that  explains,  in  terms  of  process 

 7  ^  ;-  - — ~  — —  

variables  we  know  all  about  (birth,  growth,  and  migration),  the 
structure  of  urban  population  systfems.    The  model  is  also  applicable 
to  any  population  or  popul ition-related  system  having  similar  charac- 
teristics,  such  as  retail  trade  or  manufacturing  ox  even  garbage  dumps 
(Figure  7).    A  look  at  the  distribution  of  establishments  in  the  food 
services  sector,  as  shown  in  Figure  8,  confirms  the  model  for  still 
another  economic  activity. 

in  addition  to  distributions  displaying  relative  size,  we  are 
also  interested  in  the  relative  location  of  units  in  space.  Spatial 
economic  theory  describes  why  market  goods  arrange  themselves  in  hexa- 
gonal market  areas  (39).    The  overlap  of  market  areas  for  different 
market  goods  leads  to  a  hierarchy  of  urban  places.    Tliis  hierarchy  is 
similar  to  the  one  displayed  by  the  lognormal  distribution  (8). 

Food  services  can  easily  be  categorized  as  a  market  good  of  this 
type.  This  simply  means  that  consumers  will  not  travel  beyond  a  cer- 
tain distance  to  obtain  food  services  of  a  given  quality.  Sellers  of 
this  service  will  then  divide  the  space  so  as  to  exhaust  the  market. 
The  Indication  by  many  of  the  larger  chains  that'  they  build  new  units 
to  accommodate  a  certain  volume  and  that  this  volume  is  based  primarily 
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Figure  8 

Dist:rihi.itn'nn  -of-  Food  Service  Establishments 
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on  neighborhood  patronage,  supports  tM^  contention.    A"  market"  region 
so  divided  will  look  like  the  one  shown  in  Figure  9. 

The  extent  and  interrelationships  of  these  markets  will  vary,  de- 
pending  upon  the  internal  functional  structure  of  the  city.    In  general, 
however,  we  can  expect  relationships  like,  those  shown  in  Figure  10  to 
prevail  (43,  60).    For  the  food  services  sector  in  a  city  of  100,000 
people,  90  percent  of  the  food  services  will  be  found  downtown  in  the 


core  city,  whereas  the  balance,  10  percent,  will  be  found  outside  the 
core  city  in  suburban  locations.    As  the  city  size  increases,  and  the 
suburban  character  of  the  place  prevails,  more  of  the  food  services 
will  be  found  in  non-core  locations.    For  example,  in  a  city  of  2i00,000, 
only  13  percent  of  the  food  services  will  be  found  in  the  core  area, 
whereas  85  percent  will  be  found  in  non-core  or  suburban  areas. 

From  a  spatial  market  standpoint,  we  can  expect  to  find  the  hexa- 
gonal markets  of  the  food  service  establishments  tightly  packed  in  the 
Jfirst  ^instance  and  more  loosely  packed  in  the  second.  In  general,  for 
a  typical  city,  the  spatial  market  areas  will  exist  on  a  gradient  from 
very  small  areas  near  the  center  to  very  large  market  areas  in  the 
suburban  areas  (39).  This  reflects  nothing  but  differences  in  customer 
density.  ^ 

One  important  factor  that  distorts  the  patterns  just  described 
above  is  the  effect  of  commercial  ribbons  of  retail  and  service  facili- 
ties (11,  16).    IThereas  the  hierarchic  market  area  approach  establishes 
a  "hinterland"  around  each  center,  the  commercial  ribbon  really  acts 
as  a  linear  market  depending  on  traffic  flow  through  it.    A  number  of 
studies  have  demonstrated  the  variability  of  these  commercial  stfips. 
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hlQURE  9 


A  Divided  Market  Region 
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\        FIGURE  10 
Market  Region  Relationships 
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Evetr  wtthin  the  food  service  sectors,  differences  between  restaurants 
and  drive-in  eating  places  exist  on  commercial  strips.    For  example, 
people  tend  to  make  a  special  trip  to  a  restaurant  on, ^  commercial 
strip,  but  combine  a  stop  at  a  drive-in  with  otheKj^tops  on  the  com- 
mercial strip.    Drive-ins,  then,  capture  much  more  of  the  major 
through-traffic  than  restaurants.    Thus,  food  service  establishments 
reveal  both  a  hierarchic  and  a  highway  service  orientation,  even  when 
located  along  commercial  ribbons. 

Trends  in  Population  Patterns 

The  geographic  patterns  o£v population  movements  can  be  organized 
for  analysis  into  three  functional  streams  (51).    The  first  deals  with 
the  movements  of  people  from  economically  depressed  areas  of  the  nation 
to  more  viable  areas.    In  the  past,  this  movement  has  primarily  con- 
stituted migration  from^rural  to  urban  areas.    But  due  to  changes  in 
the  structure  of  many  local  economies,  movements  of  this  type  will 
increasingly  take  place  between  urban  areas.    The  second  functional 
stream  consists  ot  movements  within  metropolitan  areas  (21,  62).  Due 
to  changing  life  styles,  incomes,  and  family  sizes , ^people  may  move  to 
different  parts  of  the  same  metropolitan  area,  but  may  not  change  their 
job  or  type  of  work.    The  third  functional  stream  consists  of  movements 
betweeti  metropolitan  areas  (42).    These  movements  are  typically  related 
to  changes  in  job  or  position  within  a  company,  a  drastic  change  in 
life  style,  or  a  desire  to  start  new  elsewhere.    These  migration  pat- 
terns, in  contrast  to  birth  patterns,  will  be  the  shapers  of  urban 
structural  change. 
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In  particular  J  examination  of  growth  patterns  reveals  that  spon- 
taneous' grox-^th  centers  are  acquiring  a  disproportionate  share  of  re- 

distributed  growth -(51).    A  large  share  of  the  growth  in  metropolitan 

*  > 

areas  in  general  occurs  through  immigration  by  a  relatively  few, 
rapidly  growing  metropolitan  centers.    Future  urban  growth  is  likely 
to  be  concentrated  in  these  relatively  few  "migration  magnets"  (27). 
Because  of  these  shif ting/patterii6 ,  a  number  of  existing  metropolitan 
areas  can  be  expected  toi^ev^-I  off  and  even  decline    in  population  dur- 
ing the  late  1970 's.    Moreover,  this  development  will  have  implications 
for  metropolitan  markets  in  general,  and  food  services  among  them.  In 
particular,  the  food  service  sector  can  expect  to  "find  rapidly  growing 
markets  and  opportunities  in  small,  rapidly  growing  metropolitan  areas. 
These  are  characterized  by  a  youfiger,  more  mobile  demographic  profile, 
and  therefore  a  profile  that  is  more  likely  to  demand  higher  levels  of 
urban  eating  services  and  leisure  facilities* 

These  general  patterns  obscure  variations  in  migration  patterns 
among  groups.    For  example.  Blacks  appear  to  move  more  often  than 
Whites,  reflecting  in  part  their  renter  status  and  concomitant  in- 
ability to  obtain  loans  or  accumulate  capital  for  a  house  and  their 
inability  to  break  into  suburban  areas  (30).    The  prosperous  and 
highly  educated  move ^to  the  suburbs  while  the  poor  stay  in  the  cities; 
this  pattern  holds  true  regardless  of  race. 

Rural  areas'will  continue  to  lose  population  as  the  Metropolitan 

# 

areas  and  amenity  areas  continue  to  attract  migrants.    As  a  result,  the 
depopulated  areas  may  either  be  overemployed  or  underemployed,  depend- 
ing on  whether  consumers  or  producers  leave.    This  rural  loss , -however , 
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proceeds  in  stages.    Rur-ai  farm  types  may  move  to^  the  regional  center 
and  then  onto  a  medium-sized  metropolitan  area.    Thus,  small  urban 
places  (between  10  and  50  thousand)  may  grow  quite  rapidly  in  those 
areas  ^indergoing  transition  in  the  rural  agricultural  base.  SecondlyT 
much  of  the  "rural'*  population  is  non-farm  and  growing  in  size.  Goods' 
and  services  supplied  to  meet  their  increasing  needs  will  support 
gr6w?h>^in  regional^^rket  to^m^. 

Life  Style,  Activities,  and  Leisure  Time  Patterns 

One  of  the  most  important  v^iables  one  needs  to  investigate  in 
the  area  of  life  style,  activities,-  and  leisure  time  patterns  is  the 
amount  of  discretionary  time  available.    Sex,  family  responsibility 
level,  and  work  status  are  all  important  determinants  of  this  variable. 
In  one  study,  for  example,  the  full time  working  female  with  young 
children  had  only  slightly  more  than  one-third  as.  much  discretionary 
time  (2.6    hours/day)  as  the  part-^time  working  male  with  no,  young 
ildren  1<;B;.2  hours/day)  (19).    Contrary  to  expectations,  "however, 
income  differences  do  not  seem  to  affect  differences  in  discretionary 
time.    Other  studies  support  these  findings  between  occupations  and 
cross  different  communities.    Higher  income  people,  however,  do 
spend  more  of  their  discretioiiary  time  outside  the  dwelling  unit  than 
lower  income  people.  . 

Although  professionals  are  more  work-oriented  than  non-profes- 

A. 

sionals,  professionals  have  a  higher*  affinity  for  vacations  and 
leisure  activity,  whereas  trades-people,  for  example,  seem  to  have 
enough  leisure  time  ancf  arfe  less  work-oriented  (26,  54). 
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>      Younger  people  and  single  people  are,  in  general,  more  leisurS- 
orlented  than  older  married  types.    At  the  other  end  o'f  the  age 
spectrum,  however,  r,etirees,  particularly  in  retirement  communities, 
develop  more  leisurely  life  styles  (22),    One  study  revealed  some 
measure  of  detail  on  leisure  time  activities.    Members  of  the  sample 
population  were  called  on  t;he  telephone  and  ask'ed  to  recall  theiip 
activities  for  the  previous  24-hour  period.    For  the  activity  group-r 
ing,  "restaurants,  parties,  and  movies,"  although  no  more  than  8  per- 
cent of  the  population  as  a  whole  engaged  in  this  activity  at  a  given 
time  period,  up "to  19  percent  pf  the  age  cohort  16-24  and  18  percent 
of  the  age  cohort  25-34  were  engaged  in  this  activity  for  a  given 
period  of  time  (See  Figure  11)  (10), 

This  same  study  reported  much  higher  ifates  of  the  activity, 
"eating  and  drinking  in  residences ,"  for  upper  and  middle  class  pro- 
fessionals than  for  the  rest  of  the  population.    For  ex^pla,  at  one 
point,  72  percent  of  the  upper  clas^)rof essionals  and  48  percent  of 
the  upper  middle  class  professionals  were  at  home  for  supper,  whereas 
only  26  percent  of  the  population  taken  as  a  whole  was  at  home  for 
supper.    These  results  must  be  interpreted  carefully,  due  to  small 
sample  size.    Also,  the  data  reports  temporal  patterns;  there  may. 

r 

appear  to  be  sharp  differences  in  the  frequency  of  an  activity,  but 
thesa^ differences  hold  only  for  selec&ed  times. ^  Clearly,  almost 
everybody  eats  supper,  but  not  everyone  eats  at  the  same  time,  or  for 
the  same  length  of  time,  or  at  home.    Apparently,  however,  many  upper 
and  upper  nfiddle  class  professionals  do. 

Certain  trends^ in  leisure  time  activity  may  be  emerging.  At 
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present,  about  1/4  of  1  percent  of  laborers  are  on  a  4-day  40-hour 
work  week.    This  level  will  probably  continue  to  increase.    But  right 
now  it  is  not  a  significant  part  of  the  patteixi.    Rather,  the  signifi- 
cant changes  in  leisure  time  are  measured  by  more  paid  holidays  and 
longer  vacations,  not  in  shorter  work  weeks  (15,'  26,  48,  53,  64). 

Due  to  decreasing  family  sizes,  women's  worklife  expectancy  will 
continue*  to  increase.    This  observation  is  reinforced  by  better  pen- 
sions, social  security,  .and  greater  longevity ,' as  well  as  by  changing 
family  structure  and  role  differentiation  <35,  55). 
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Structure  of  the  Food  Services  Sector 

Introduction 

We  foau3,  in  this  second  section,  specifically  op  the  food  ser- 
vices sector.    The  food  services  sector  is  one  ^pect  of  the  popula- 
tion system  we  have  been  investigating.    'In  many  respects ,  .the  food 
, services  sector  lags  behind  the  population  sector.    Thus,  the  trends 
we  see  in  the  population  system  as  a  whole  appear  later  in  the  food 
services  sector'.  ^We  summarize  a  number  of  structural  and  institution- 
al  trends  in  this  section. 

Institutional  Trends  in  the  Food  Services  Sector  • 

Decision-making  and  planning  in  the  food  servjLces  sector  will  be 
affected  by  laws  and ^regulations  relevant  to  the  industry;  by  changes 
Jn' technological    forecasting;  by  new  marketing  techniques;  and  by^^^ 
ch'anges  in  the  food  service  delivery  system."  We  outline  some  of  these 
trends  here. 

Laws  and  regulations.    The  legal  constraints^^^iy^iod  service  come 
from  either  the  federal  or  ;the  local  level*    The  possible  further  regu- 
lation  of  franchising  activities  by 'the  federal  government  could  severe- 
ly limit  food  service  industry  expansion.*  Fortunately  for  food  services 
many  congressmen  view  franchising  as  a  means  of  keeping, .small  business- 
Tfien  viable"^  a  world  of  big  business,  even  though  the  franchisers 
themselves  are  among  the  biggest  firms  in  the  sector*    The  evolving 
guidelines  are  that'f ranchising  restrictions  are  considered  based  on 
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the  allocation  of  financial  risks  between  the  franchisor  and  the 
franchisee.    There  has  also  been  a  strong  effort  to  set  up  minority 
members  in  franchising  operations;  as  a  result,  Small  Business 
Administration  loans  have  become  increasingly  available  for  franchisees 
(6,  25).  (While  these  observations  are  dated,  the  pattern  persists  at 
the  time  of  writing.) 

The  outlook  seems  equally  favorable  on  the  local  level.  Although 
'there  have  been  ^ome  minor  exceptions,  zoning  decisions  have  firmly 
established  fast  food  operations  as  restaurants;  as  such,  they  are 
entitled  to  all  the  opportunities  open  to  restaurants.    Noise,  parking, 
congestion,  and  other  similar  ordinances  have  done  little  to  impair 
restaurant  locational  freedom  (70-79  incl.). 

Food  delivery  systems.  -The  systems  approach  is  of  great  impor- 
tance in  the  food  service  industry;  within  the  industry,  the  fast 
food  operations  have  used  this  mode  to  greatest  advantage' (4 ,  29). 
One  observer,  in  examining  the  success  of  McDonald's,  notes  that/^they 
have  extremely  low  failure  rates  and  a  high  number  of  repeat-^stomers^ 
He  attributes  this  to  entrepreneurial  financing,  wise  site  selection, 
and  rapid  delivery  of  a  high  quality  product  in  a  clean  environment. 
In  fact,  the  whole  unit  is  designed  to  maximize  product  performance 
'with  great  attention  to  details. 

Technological  forecasting.    The  systematic  handling  of  information 
in  industry  for  forecasting  purposes  d-s  gaining,  but  it^  effect  is.  * 
still  quite  minor.    New  methods  have  been  developed  to  the  point  of 
reason^Jble  accura^y^    is  their  application,  however,  that  lags  (14). 
One  m^del  dWeloped  assesses  the  changing  locational  advantages  of 
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sites  over  time  and  could  be  relevant  tb  the  food  service  sector.  New 
locations  arise  because  of  changing  costs,  volume,  and  destinations. 

Marketing  techniques.    Rather  than  blindly  increasing  sales, 
many  marketers  are  trying  to  shape  demand  to  conform  to  long  range 
objectives.    This  "de-marketing"  may  be  general,  selective,  or 
ostensible  (47).    Marketing  should  regulate  the  shape  and  level  of 
demand  so  that  it  conforms  to  ,the  organization's  current  supply 
situation.    In  the  food  service  sector,  this  approach  could  be  crucial, 
given  highly  engineered  service  structures  and  tight  inventory  schedule£ 

pfe'Sors  that  will  help  shape  the  future  of  the  food  service  indus- 
try incl^ude  the  development  of  distribution  networks,  more  accurate 

site  selection,  the  structure  of  agribusiness  units  that  supply  raw 

1 

material's,  and  the  internal  structure  of  the  foc^d  services  sector 
itself.'  \ 

V 

Food  distribution  networks.    Two  trends  are  emerging  in  the  dis- 
tribution of  goods.    One  involves  the  transformation  of  the  distributor 
to  a  wide  product  line.     (The  ultimate  case  would  be  one  distributor 
handling  all  the  needs  of  one  consumption  unit.)    A  proliferation  of 
services  may  accompany  this  movement,  including  menu  consulting,  mer- 
chandising assistance,  recipe  development,  food  costing,  and  computer- 
ized billing,  ordering,  and  inventory  recording  (68).' 

Another  trend  involves  cost-plus  pricing.    This  practice  could 
entail  7-ds^y  instead  of  30-day  billing.    It. would  thus  require  the 
individual  unit  to  keep  a  higher  inventory  and  would  also  require  of 
the  individual  unit  more  advanced  planning  (68).  *^ 

On  another  scale,  the  innovations  in  communications  and  transporta- 
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tion  have  brought  about  the  decline  of  the  terminal  market — for 
example,  the  Chicago  stockyard  (32,56J.    Thus,  the  decentralization 
of  distribution  into  market  areas  is  both  more  feasible  and  more 
probable •    This  also  means  that  direct  purchase  form  feeder  to  packer 
has  become  the  predominant  means  of  marketing  in  the  meat  industry* 
This  elimination  of  an  intermediate  step  could  provide  both  higher 
profits  tp  growers  and  lower  costs  to  packers. 

Agribusiness  units.    The  continuing  trend  in  agribusiness  is 
towards  more  vertical  integration  of  product  acquisition  and  delivery 
(31) .    This  has  meant  that  control  over  decisions  in  agribusiness  has 
been  increasingly  shifted  to  non-farm  firms.    One  forecast  explains 
that  because  of  the  concentration  of  technology,  communication,  and 
organization,  these  firms  can  use  their  control  to  extract  the  most 
from  those  who  buy  from  it  and  sell  to  it. 

Site  selection.    Although  the  site  cannot,  by 'itself,  determine 
project  viability,  its  accurate  selection  can  optimize  whatever  pro- 
fits  can  be  made,  and  in  some  cases  surmount  other  bad  decisions'. 
Thus,  the  continued  development  of  site  location  technology  is  of  real 
importance  to  the  food  service  industry  (3).    The  site  must  be  selected 
in  the  context  of  market  policy  and  in  relation  to  the  specific  nature 
of  the  goods  sold  and  the  market  population.    Tools  include  indices  of 
shopper  effectiveness,  customer  survey  tephniques,  and  general  observa- 
tional methods.  ^ 

Trends  in  the  food  service  industry.    The  advantages  of  the 
franchised  sector  of  the  industry  include  centralized  buying,  central- 


promotion,  untapped  market  potential,  better  than  average  growth 
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and  survival  rates,  reduced  opening  x:osts,  and  continuous  cHecks  on 
unit' operation.    One  Wall  Street  analyst  also  mentioned  several 
weaknesses — accounting  methods,  possible  antitrust  action,  inexperience 
of  many  entrants  to  the  field,  over  saturation  of  market  ar^as,  and 
setback  in  f  ranchisli^(37)  . 

Standard  and  Poor's  June,  1973,  market  analysis  concluded  that 
restaurant  problems  have  been  overstated  (63).    In  reality,  minimum 
wage  legislation  would  affect  restaurants  only  marginally.  Gasoline 
rationing  would  have  little  effect  as  many  companies  depend  on  resi- 
dents in  the  Area  to  provide  from  80  to  90  percent  of  revenues.  The 
report  concluded  that  total  sales  would  expand  8  percent  annually  over 
the  nex4  ten  years  as  it  had  over  the  past  ten  years.    This  growth 
prognosis  is  based  on  increasing  numbers  of  people  in  the  20  to  34  age 
cohort,  increased  levels  of  disposable  income,  increasingly  mobile 
people,  longer  vacations,  shorter  work  weeks,  changing  life  styles, 
larger  promotional  campaigns,  and  more  women  in  the  work  force. 

The  top  100  companies  dealing  in  fast  food  services  increased 
their  share  of  the  sales  from  29.5  percent  in  1965  to  36.1  percent  in 
1972.    Advantages  in  size  include  attracting  top  managerial  talent, 
establishing  internal  commissaries,  and  being  generally  well  known  in 
market  areas. 

Current  'trends  in  the  industry  point  to  more  complex  operating 
systems,  increased  emphasis  on  company  owned  units,  and  the  belief  that 
market  saturation  is  a  long  way  off.    These  trends  tend  to  reinforce, 
the  dominance  of  the  majors,  and  they  should  continue  to  gain  more 
of  the  market  in  the  future.  < 
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Structural  Trends  In  the  Food -Services  Sector 

Before  looking  at  spatial  patterns  in  Pennsylvania  specifically, 

we  must  first  establish  a  picture  of  the  structure  of  the  eating  sec- 
S 

tor  at  a  national  level.  This  approach  allows  us  to  delineate  major 
trends  and  to  establish  a  basis  for  comparing  Pennsylvania  with  the^. 
rest  of  the  country • 

We-make  these  comparisons  graphically  with  the  use  of  the  log- 
normal  distribution,  a  simple  distribution  often  used  where  there  is  a 
degree  of  concentration  in  an  economic  sector  of  the  market  (8,  9,  59). 
Economic  concentration  in  a  sector  is  characterized  by  a  few  estabish- 
ments  having  a  large  proportion  of  sales  and  a  large  proportion  of 
establishments  having  a  small  proportion  of  sales. 

From  Figure  12  we  see  that  eating  places  are  characterized  by  a 
moderate  degree  of  sales  concentration,  with  the  top  2  percent  of 
establishments  earning  above  $500,000  a  year  in  sales.    Of  a  total 
of  220,  236,  these  4,480  establishments  earn  22  percent  of  all  the 
sales  in  that  sector.    The  graph  indicates  a  slight  increase  in 
concentration  between  the  years  1963  and  1967.    During  this  period,' 
over  30,000  establishments  in  all  si^e  classes  went  into  business. 
Primarily,  however,  growth  was  most  rapid  among  establishments  of  the 
largest  size  class,  which  accounts  for  the  increasing  concentration  in 
1967.    This  could  have  been  caused  by  large  establishments  entering 
the  sector  for  the  first  time,  or  more  likely,  by  growth  iri  sales  of 
establishments  in  smaller  size  classes  which  then  migrate  to  larger 
size  classes.    Inflation  may  also  have  caused  an  apparent  increase  in 
concentration. 
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Figure  12 

Eating  Establishment  Sales  Concentration 
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Figure  13 

Eating  Establishment  Employment  Concentration 
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Source:  U.S.  Census  of  Business,  Retail  Trade  Subject  Reports,  Vol.  1 
Table  1  and  2.  ^ 
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Figure  14 
Percentage  of  Multi-Unit  Firms  in 
Pennsylvania  and  the  U,S,  (1967) 


Source:  U.S.  Census  of  Business,  Retail' Trade  Subject  Rep^orts,  Vol.  1 
Table  1  and  3^ 
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The  Pennsylvania  data,- sandwiched  between  the  1963  and  1967 
data  for  the  country  as  a  whole,  indicates  that  the  structure  for 
Pennsylvania  is  not  far  dif f erent * f rom  that  of  the  country. 

Similarly,  from  Figure  13,  we  can  3ee  that  a  similar  pattern 
appeari-^or  the  employment  structure  of  the  eating  sector.'    Most  af 
the  eating  places  employ  very  few  people,  whereas  a  few  employ  large 
numbers.    Twenty-^ight  percent  of  the  establishments  are  rury^by  their 
owners.    Roughly  84  percent  of  all  establishments  have  ten  or  fewer 
employees.    Again,  Pennsylvania  does  not  depart  substantially  from  the 
national  picture. 

Finally,  most  of  the  firms  are  single  unit  enterprises.    This  is 
true  for  90  percent  of  the  establishments  for  the  country  as  a  whole 
and  98  percent  of  the  establishments  in  Pennsylvania.    Only  5  percent 
of  the  establishments  belong  to  firms  having  ten  or  more  units  for 
the  country  as  a  whole.    Less  than  one-half>  of  one  percent  of  the 
establishments  in  Pennsylvania  belong  to  firms ^having  ten  units  or 
more.  ^  (These  figures  jappear  in  Figure  14.)    We  can  expect  more  and 
more  food  service  establishments  to  belong  to  multJ^unit  firms  as  the 
fast  food  and  other  restaurant  chains  continue  to  grow  in  number  and 
size  (18,  23,  61,  ,69). 
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Structure  and  Trends  of  Population  and  Food  Services  for  Pennsylvania 
Introduction 


Although  the  results  for  the  country  as  a  whole  are  insightful  and 
suggestive,  and  would  help  investors  and  pl^tjtlers  in  the  food  services 
sector,  because  economic  decisions  take  place  in  and  have  an'^eff.ect 
on  space,  it  would  be  more  helpful  to  look  ,at  a  given  spatial  area  in 
gr^at  detail.    This  approach  helps  confirm  the  broader  trends  as  well 


as  develop- specif ic  policy  guidelines.    The  authors  investigated  the 
State  of  Pennsylvania  as  an  example  of  how  the  methodology  is  applied 
and  as  an  illustration  of  the  kinds  of  results  one  can  expect. 
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Method  "  y  ' 

Data  was  obtained  from  U.  S.  Census  Reports  for  population  of 
urban 'places ,  number  of  firms  in  the  eating  and  drinking  sector  by 
urban  place,  and  sales  in  the  eating  and  drinking  sector  by  urban 
plac^.    Land  areas  of  urban  places  were  also  obtained.    This  data  was 
collected  for  two  different  time  periods  to  permit  an  observation  of 
trends.    Furthermore,  the  Urban  place  data  was  divided  into  two 
categories,  SrfSA  urban  places  and  non-SMSA  urban  t)laces,  to  permit  a  > 
more  car         examination  of  expected  differences  in  urban  places  at  ^ 
different  levels  of  the  urban  hiei;archy  and  with  different  functions. 
These  two  categories  are  hereafter  referred  to  a8.**urban"  and  "rural" 
places  respectively. 

The  data  tables  portraying  the  values  for  the  variables  described 
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above  are  given  in  the  Appendix.  Data  was  collected  for  all  urban 
places  in  Pennsylvania  and  aggregated  for  easier'  analysis  into  the 
following  12  population  size  classes: 


1. 

1,000,000 

and    above , 

2. 

750,000 

- 

999,999, 

3. 

500,000 

- 

749,999, 

4. 

250,000 

- 

499,999, 

5. 

100,000 

- 

249,999, 

75,000 

qq  qqq 

7. 

50,000 

74,999, 

8. 

25,000 

49,999*,^ 

9. 

10,000 

24,999, 

10. 

7,500 

9,999 

11. 

5,000 

7,499,  and 

12. 

2,500 

4,999. 

A  series  of  questions  face  decision-makers  in  the  faod  service 
sector.    These  questions  have  to  do  with  (1)  the  location  of  the  popu- 
lation to  he  served;  (2)  the  composlti-en  of  the  market  population  at  a 
given  location;  (3)  the  kinds  of  economic  activities  engaged  in  by  the 
market  population;  (4)  the  t3rpes  of  people  involved  in  a  given  economic 
activity;  (5)  the  location  of  such  economic  activities  as  food  service  ^ 
establishments;  and  (6)  the  numbers,  types,  and  sizes  of  food  service 
establishments  in  a' given  urban  place  location. 

One  way  to  begin  answering  thesS"  questions  is  to  look  at  ideational 
concentrations  of  the  activity  eating  and  drinking  relative  to  the 
population  and  then  to  make  comparisons  over  time.    One  makes  these 
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comparisons       using  the  Lorenze  curve  (40).  ^The  Lorenze  curve,  as 
used  in  this  study »  simply  portrays  the  extent  of  concenJtration?  of  the^ 
chosen  variable  on  land.    If  the  line  is  straight  (as  the  reference 
line  drawn  45  degrees  to  the  axes) ,  it  indicates  that  the  variate  in 
question,  say  population,  is  equally  distributed  over  the  land  area. 
The  more'tK^^ine  is  curved  relative  to  the  straight  line,  the  more 
concentrated  the  population  is  relative  to  the  land  area.  Since 
population  divided  by  land  area  represents  density,  this  curve  simply  » 
measures  the  extent  of  density  variation.     In  Figure  15,  for  example. 


we  see  that  50  percent  of  the  urban  population  lives  on  only  25  percent 
of'  the  urban  land  area. 

By  looking  at  Figure  l5^^e  see  that  the  population  was  more 
concentrated  in  1960  than  it  was  in  1970.    This  supports  the  hypothesis 
that  the  population  is  becoming  gradually  more  suburbanized  in,  Penn- 
sylvania.   The  gini  coefficient  is  an  index  used  to  measure  this  degree 
of  concentration.    It  is  equal  to  the  ratio  of  the  area  under  the 
curve  to  the  area  of  the  triangle  and  varies  from  0  to  1.    Zero,  of 
course,  reflects  no  concentration  auu  one  represents  high  concentra- 
tion. 

Results 

The  results  of  our  data  analysis  are  plotted  in  Figured  15  through, 
20.    The  numbers  along  the  graph  segments  indicate  the  urban  plac^ 
size  class  category  associated  with  that  line  segment.    In  general,  we  ' 
would  expect  to  find  the  size  class  categories  with  the  largest  urban 
places  close  to  the  origin,  because  their  line  segments  have,  the  ^ 
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Figure  17 

Popiilation  Concentration  Urban  Places  (B) 


cumulative  %  of  land  area 
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steepest  slopes,  and  therefore  Indicate  the  highest  densities.    As  we 
would  expect,  ourj data  In  general  shows  higher  densities  In  larger 
places,  which  confirms  our  hypothesis  of  urban  systems  structure. 

From  these  figures  we  can  make  a  number  of  Interesting  comparisons. 
For  example.  Figures  15  and  16  Indicate  that  whereas  urban  places  have 
become  subufbanlzed  between  1960  and  1970,  the  population  In  rural 
places  has  become  more  concentrated.    This  suggests  a  movement  of 
people  from  small  rural  villages  to  larger  regional  places  a^  a  continu- 
ation of  general  rural-to-urban  migration  trends  In  past  years  In 
otl^er  parts  of  the  country. 

From  Figures  17  and  18  we  see  that,  for  urban  places,  the  con- 
centration of  establishments  and  sales  has  followed  the  concentration 
of  population  and  has  declined.    Given  decreasing  t;otal  population  In 
urban  plSces,  this  means  that  many  establishments  are  leaving  the 
market.    In  general,  the  number  of  establishments  are  Xess  concentrated 
than  the  population,  whereas  sales  Is  more  concentrated  than  the 
population.  Indicating  that  the  a^^erage  sales  of  establishments  In 
denser  areas  Is  much  higher  on  a  per  establishment  basis  than  the 
sales  of  establishments  In  less  dense  areas.    For  the  rural  places, 
this  last  relationship  Is  true  only  for  1970,  Indicating  that  perhaps 
the  rural  system  has  just  recently  come  Into  conformance  with  the 
urban  system. 

V„^»^'"'^TSltTy  of  new  establishments  has  occurred  In  urban  places,  but 
only  In  Ithe  smaller  urban  places.  This  occurrence,  as  well  as  the 
establl^iment  exit  trend  already  mentioned,  has  contrlbJ:ited  to  the 
declining  concentration  of  establishments  and  sales  In  urban  places, 
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In  general. 

The  picture  emerging  in  urban  places,  then,  seems  to  be  this: 
Total, population  is  declining  as  the  urban  population  is  sub urbanizing. 
Establishments  sales  in  general  have  followed  the  population  out  of 
urban  places.    Whether  food  service  establishments  have  become  re- 
established in  suburban  areas  cannot  be  concluded  from  this  data. 

Trends  in  rural  places  oppose  the  urban  trends  in  certain  aspects. 
The  increasing  concentration  of  population  has  not  been  followed  by  an 
increasing  concentration  of  establishments  or  sales  in  rural  places. 
Rather,  the  opposite  has  taken  place,  and  the  concentration  of  establish- 
ments and  sales  has  declined,  as  shown  in  Figures  19  and  20.    This  de- 
cline appears  to  have  been  caused  by  the  entry  of  new  'establishments 
in  rural  places  of  the  two  smallest  size  classes,  despite  an  absolute 
decrease  in  the  total  population  in  these  two  size  classes.  One 
could  hypothesize  that  the  demand  for  these  services  has  increased 
phenomenally,  probably  due  to  their  having  been  under supplied  in  the 
past.    Also,  a  changing  occupational  structure  in  rural  areas  from 
farm  to  non-farm  could  account  for.  changing  incomes  and  tastes,  and 
thus  for  changing  demand. 

Thus;,  then,  is  the  picture  that  seems  to  be  emerging  in  rural 
places:    The  total  population  in  rural  places  has  declined  as  jpeople 
move  from  rural  to  urban  places.    At  the  same  time,^  however,  population 
shifts  are  occurring  between  different- rural  size  classes.  Although 
the  smallest  places  (2,500-4,999)  are  declining  absolutely  in  popula- 
tion, their  demographic  and  occupational^  structure  is  changing  so 
drastically,  that  the  demand  for  eating  and  drinking  services  is  rising 


rapidly,  calling  forth  new  investment,  new  establishments,  and  high 
sales.    On  the  other  hand,  population  is  shifting  to  the  medium-sized 
rural  places;  however,  two  responses  are  occurring.^^  Structural 
changes  in  some  of  these  places  (those  in  the  population  size  class 
5,000  -  7,499)  are  similar  to  those  taking  place  in  the  smallest 
places  (2,300  -  4,999).    Thus,  new  establishments  are  entering  the 
market.    In  the  large  places,  however  (those  in  population. size  classes 
7,500  -  24,999),  even  though  population  is  increasing,  establishment 

entry  is  not  keeping  pace.    Structural  changes  are  probably  not  as 

  . .  ^  ^ 

profound.  Although  many  older  style  restaurants  are  still  in  business, 
many  are  going  out  of  business  and  are  not  being  replaced  rapidly 
enough  by  new  units. 
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Scenarios  for  the  Pennsylvania  "Food  S6rvice  Sector  ^ 

r 

Introduction 

At  this  point,  we  will  sunnnarize  and  draw  upon  our  results  in 
the  previous  section  to  construct  a  number  of  possible  scenarios  for 
the  future  of  Pe|insylvania  food  service.    These  scenarios  are  not 
meant  to  be  exhaustive;  they  suggest  a  few  alternative  configurations. 
In  this  sense,  however,  they  serve  a  heuristic  purpose. 

« 

♦ 

The  Scenarios 

Population  movement.    The  current  trend  in  Pennsylvania  is  for 
suburbanization  in  the  metropolitan  areas  and  the  concentrati6n  of 
population  in  the  non-urban  centers  of  rural  areas.    If  this  process 
continues  in  its  present,  form,  food  service  establishments  will  continue 
to  move  from  their  central  city  locations  to  the  suburbs.    In  rural 
areas,  the  continuance  of  the  present  trend  would  suggest.,  rapid  growth 
in  certain  "areas  until  the  market  has  been  satiated  and  th^n  a  level- 
ing  off.    It  would  also  seem  to  mean  that  medium-sized  rural  places 
would  probably  remain  stable  (in  an  absoulte  setxse)  and  the  number  of 
establishments  in  central  cities  would  continue  to  decline ^v 

There  are  two  separable  elements  of  population  movement  in 
Pennsylvania.    0;ie  is  the  urban-to-suburbarf  movement  .of  population  and 
food  service  establishments.    The  second  is  the  movement  into  smaller 
rural  places  from  the  dispersed  rural  areas.    It  may  be  profitable  to 
treat  each  of  these  elements  independently  in  drawing  alternative 
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constructs  of  the  future. 

Changes  In  the  urban-suburban  pattern..    Three  changes  in  the 
urban-suburban  migration  pattern-Would  almost  certainly  affept  Pennsyl- 
vania food  services: 

(1)  The  future  location  of  food  services  could  be  alt^ered  by  a 
change  in  the  intra-urban  migration  patterns.    A  similar  effect  could 
also  be  achieved  by  a  chang-e  in  facilities  use  with  the  residential 
pattern  being  held  constant.    Although  there  seems  to  be  little  evidence 
that  this  is  likely  to  include  a  movement  back  to  the  central  city,  it 
becomes  a  more  realistic  condition  if  the  city  is  made  more  accessible 
and  a  safer  place  to  visit. 

(2)  If  solutions  are  found  for  the  more  serious  the  central 
city's  problems,  it  could  become  an  area  of  commercial  and^cultural 
activity  again.    It  could  provide  a  comparative  advantage  in  time 
sayings  and  variety  of  attractions  which  would  also  mean  that  food  ' 
service  locations  would  locate  in  the  central  city  once  more.  The 
pattern  of  industrial  and  commercial  locations  in  the  suburban  areas 
might  also  be  ameliorated  by  these  developments,  but  the  change  to  a 
central'  city  location  could  be  adversely  affected  by  the  high 'cost  of 
land  there. 

(3)  A  subset  of  the  previous  scenario  would  be  a  reversal  of  the 
residential  patterns  and  movement  of  people  back  into  the  central  city. 
This  would  result  in  an  even  more  significant  reversal  of  demand. patterns 
for  food  service  in  urban  areas <    The  probability  of  this  occurrence 
depends'  on  a  more  complete  solution  to  the  more  serious  central  city 
problems  than  those  suggested  in  scenario  2. 
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Changes  In  the  rural  pattern.    In  the  rural  places  there  ar^  two 
prominent  alternatives  to  the  continuation  of  the  present  trend.  One 
Is  a  simple  reversal  of  the  trend  toward  smaller  central  places  anJ  a 
return  to  the  scattered  forms  cf  the  past.    A  secoiid  possibility  is  the 
continued  movement  of  people  frc!ii  fcattered  rural  areas  and  their  con- 
centration in  rural  places  of  a  larger  size  class.    Here  are  our  two 
scenarios: 

(1)  The  reversal  of  the  present  trend  seems  the  least  likely  of 
future  courses.    It  calls  for  the  reversal  of  a  long  term  trend  and  a 
return  to  a  different  life  style  and  less  community  contact.    If  this 
were  to  occur,  the  market  potential  of  the  smallest  rural  places  would 
decrease  because  of  a  diminished  density.    It  also  assumes  that  trans- 
portation factors  are  held  constant,  an  unlikely  contingency • 

(2)  A  second  possibility  is  that  the  present  trend  will  continue 
but  that  the  concentration  will  shift  to  areas  of  larger  population 
within  the  rural  context.    This  would  seem  to  be  a  more  likely  alter- 
native because  it  is  a  small  deviation  of  the  current  trend  and ^allows 
for  increased'  community  contact.    Since  most  employment  in  this  sector 
is  non-farm,  a  shift  in  the  location  of  emplojnnent  sources  caf^i^  be 
instrumental  in  causing  a  movement  to  larger  rural  places.  ^ 

All  of  the  previous  scenarios  operate  under  the  constrainjt  of 
future  transportation  patterns •    The  rural  places  that  rely  on  a  great 
deal  of  commutation  to  supply  employment  for  their  residents  are  most 
sensitive  to  changes  in  transportation  structures  and  costs.    There  also 
are  Impacts  in  the  suBurban-urban  movement  patterns,  but;  these  are  more 
likely  to  be  met  with  a  multi-modal  transportation  system  unless  there 
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is  sufficient  pull  in  the  central  city  to  make  it  an  attractive  place 
to  live* 

Disposable  income  and  lifestyle >    The  income  and  lifestyle  data 
indicates  a  trend  toward  more  leisure  time,  an  increase  in  women's 
wor^life  expectariicy,  and  in  general^  a  trend  toward  more  of  the  budget 
being  spent  eating  outside  the  home.     In  addition, the  data  indicates 
that  much  of  the  restaurant  trade  is  generated  by  the  young  (ages  16  to. 
34)  and  by  upper  and  middle  class  professionals. 

For  Pennsylvania,  the  number  of  restaurants,  and  the  restaurant 
sales  in  general,  are  expected  to  increase.    The  trend  towards  more 
holidays  and  longer  vacations  may  well  lead  to  a  greater  need  for 
food  services  to  serve  such  existing  vacation  areas  as  the  Poconos,  the 
"Dutch"  region,  or  the  Laurel  Mountains—or  new  ones^  to  be  developed. 
While  all  resorts  are  likely  to  be  affected,  th^  areas  oriented  toward 
the  upper  and  middle  class  professionals  and  to  youth,  may  expect  the 
largest  increase  in  numbers  of  establishments  and  sales. 

For  rural  areas,  the  decreased  concentration  of  establishments  and 
sales  paired  with  an  increased  concentration  of  population  may  well 
continue.    If  that  population  is  predominately  non-professional,  then 
the  trend  can  be  in  the  number  of  establishments  in  food  services  and 
a' decrease  in  sales  may  well  parallel  the  suburbanization  trend  in 
urban  areas.    That  is,  the  upper  and  middle  classes  are  leaving  the 
more  concentrated  areas  for  less  concentrated  areas.  .This  trend  sug- 
gests  the  projection  of  an  increased  number  of  food  service  establish- 
ments in  medium-sized  rural  places  and  a  continuing  dgcrease  in  the  - 
number^ of  establishments  in  larger  rural  places. 
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The  trend  fot  establishments  and  sales  to  follow  ^^ulation  moving 
out  of  urban  places  can  be  expected  to  increase.    But  this  trend  is 
only  partially  explained  by  the  general  movement  of  population  from 
central  cities  to  suburbs.    The  socio-economic  status  of  the  movers 
(namely,  upper  and  middle  class)  indicates  that  the  demand  for  food 
services  may  increase  in  suburbia  more  than  the  population.  For 
central  cities,  the  reverse  may  well  be  true.    That  is,  the  demand 
for  restaurants  may  well  decrease  as  the  proportion  of  non-professional 
residents  increases.    This  trend  may  be  further  escalated  by  the 
attraction  of  non-professional  rural  people  to  urban  central  cities. 

From  a  more  general  perspective,  however,  all  of  the  trends  to- 
ward decreasing  numbers  of  establishments  and  amount  of  sales  will  Be 
lessened  by  the  trend  toward  more  leisure  time  for  all  classes. 
^         Structural  trends.    Existing  government  regulations  do  not  limit 
franchising  or  location  or  food  service  establishments.  Establishments 
seem  able  to  move  freely  to  follow  the  population.    A  franchised  opera- 
tion represents  a  more  viable  business  venture  than  a  private  business 
venture.    Thus,  with  the  existing  regulations,  franchised  operations 
should  become  even  more  prevalent  in  Pennsylvania.    Advanced  methods  of 
site  selection,  distribution,  and  market  area  formation  should  allow 
establishments  to  be  more  sensitive  to  population  demands  and  socio- 
ecoriomic  trends. 

As  capital  purchases  are  more  easily  financed  by  franchises,  and 

t 

as  franchises  continue  to  increase,  the  trend  toward  the  application 
of  the  systems  approach  will  increase.    Automation  will  create  demand 
for  new  types  of  employment,  and  may  cause  unemployment  to  increase. 
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In  Pennsylvania,  newer  firms  are  locating  in  suburban  and  smaller 
rural  areas,  and  many  of  the  new  establishments  are  likely  to  be 
franchised.    This  trend  has  a  number  of  implications  for  employment. 
Old  establishments  from  more  concentrated  areas  employed  more  workers, 
many  of  whom  were  unskilled.    Newer  establishments  may  employ  far  fewer 
people.    In  fact,  incr^eased  unskilled  employment  in  food  services  can 

••■4 

be  projected  in  the  more  concentrated  areas.    The  total  employment  in 
food  services,  as  in  many  automating  industries,  may  well, decrease 
and  become  characterized  by  less  skilled  employees  on  the  production 
line.    Increased  centralization  of  menu  planning,  distribution,  and 
marketing  will  simply  cause  a  shift  in  the  location  of  skilled  employ- 
ment . 
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Methodological  Issues  and  Areas  for  Further  Research 

^       A  number  of  methodological  problems  may  have  introduced  bias 
into  our  results  or  provided  us  with  a  picture  different  from  the 
correct  one.    First,  the  basic  unit  of  analysis  was  the  urban  place; 
this  is  the  smallest  unit  for  which  data  can  be  collected.    This  re- 
striction meant  that  we  could  not,  in  the  absence  of  further  analysis 
of  SMSA's,  for  example,  corroborate  our  view  of  the  suburbanization 
process.    Second,  the  aggregation  of  urban  places\  into  size  classes, 
while  defensible  on  pragmatic  grounds,  does  causer  a  mixing  of  places 
with  different  functions.    Ideally,  one  would  consider  each  place 
separately,  but  that  would  have  entailed  excruciating  work.  Third, 
there  were  a  number  of  categories  for  which  data  was  not  available. 
As  these  data  vacancies  tended  to  be  more  frequent  for  smaller  places, 
places  in  smaller  size  classes  yere  systematically  underrepresented. 
But  the  total  impact,  although  unknown,  was  probably  quite  small. 

A  number  of  problems  are  inherent  in  the  data  itself  and  in  the 
way  it  is  collected  by  the  census.    It  is  only  with  difficulty  that 
one  can  impose  a  spatial  framework  on  census  data.    This  practice  leads 
to  many  assumptions  about  the  nature  of  the  phenomenon    one  is  testing. 
The  imposition  of  an  urban-rural  dichotomy  was  one  such  imposition. 
Clearly,  many  urban  places  located  in  SMSA's  are  quite  small,  lind 
would  probably  qualify^  functionally  as  rural  places.    The  opposite  is 
also  true.    Therefore,  to  make  statements  about  the  "rural"  or  "urban" 
nature  of  the  derived  distribution  is  somewhat  speculative.    One  might 
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have  come  to  similar  conclusions  based  on  a  different  categorization. 

Finally,  it  must  be  mentioned  that  whereas  data  for  "eating  places" 

was  available  only  for  larger  agglomerations  (SMSA's,  the  country  as 

a  whole,  the  state),  only  the  breakdown,  "eating  and  drinking"  was 

available  for  urban  place  data. 

Most  of  the  difficulties  in  the  approach  taken  here  could  be 

% 

ameliorated  by  a  more  detailed  look  at  a  few  typical  SMSA's  and  a 
few  firms  in  the  food  services  sector.    This  would  yield  useful 
information  about  detailed  decision-making  processes.    Further,  more 
detailed  work  on  disposable  income  needs  to  be  done.    Although  we  know 
what  people  eventually  buy,  we  don't  know  how  specific  groups  spend 
their  money. 

Finally,  there  is  the  normative  question  of  planned  change.  We 

have  described  what  has  taken  place  and  what  will  probably  take  place 

given  no  intervention  by  the  social  sector.    What  the  social  sector 

might  do  should  merit  a  little  more  attention  than  what  we  accord  it 

it 

here.    But  for  the  present,  we  feel  we  have  begun  to  lay  out  the 
basic'  informational  bacl^round  on  which  lietailed  policy  questions  can 
be  formulated. 
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APPENDIX 


Urban  SMA  Places,  1970 


Size  Class 

Popu-  ^ 
lation 

Lana2 
Area 
( sq .ml 

.) 

//  ^ 
Firms 

$  , 
4 

Sales 

Employ- c 
raent 

1. 

1 ,000, 000- 

1,948,609 

128. 

5 

4,420 

316,183 

■22  ,  294 

2. 

750,000-999,999 

— 

-- 

— 

-- 

-- 

3. 

500,000-749,999 

520,117 

>  55. 

1 

1,403 

115,234 

6,875 

250,000-499,999 

— 

-- 

-- 

-- 

-- 

5. 

100,000-249,000 

342  ,  322 

■62  . 

7 

900 

52,310 

4,155 

6. 

75,000-99,999 

87  ,  643 

,9. 

6 

291 

18,637 

1,097 

7  . 

50 , 000-74 , 999 

426 , 859 

57  . 

7 

1,311 

68,022 

4  ,  908 

8. 

25,000-49,999 

350, 039 

84. 

7 

801 

37,798 

3,966 

9. 

10, 000-24 , 999 

623  ,  908 

135. 

8- 

1 ,  823 

81,067 

6,829 

10. 

7,500-9,999 

259,938 

53  . 

5 

581 

27,790 

NA 

11. 

5,000-7,499 

394  ,  768 

118. 

3 

1,031 

56,410 

NA 

12. 

2,500-4, 999 

236,176 

90. 

9 

907 

53,301 

* 

NA 

TOTAL 

5,190,376 

796. 

8 

13,460 

806. 732 

50,124 

Sources  of  Data 

1.  Population--United  States  Department  of  Commerce,  Bureau 

of  the  Census,   General  Population  Characteristics: 
Volume*  40,   Table  16  (1970)'. 

2.  Land  Ar ea~-Commonweal th  of  Pennsylvania  Department  of 

Commerce,   Pennsylvania  Industrial  Census  Series, 
entire  volume  (1972). 

3.  if  Firms--Unit ed  States  Department  of   Commerce,   Bureau  of 

the  Census,  Retail  Trade — Area  Statistic^,  Volume  40, 
Table  3   (1967) . 

4.  $  Sales--Uni ted  S tates  ^Department  of  Commerce,   Bureau  of 

the  Cens  us.  Retail  Trade — Area  Statistics,  Vplume  40, 
Table  3   (1967) . 

5.  Emp  loyment--Ui)ited  States  Department  of   Commerce,  Bureau 

of  the  Census,   General  Social  and  Economic  Character- 
istics:    Pennsylvania,   Volume  40,   Tables'  76  ,   77  ,    87  , 
106,   107,   118   (1970) . 


Data  not  available 
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Urban  SMSA 

Places 

> 

1960 

Land 

2 

\^  M  cx  o  a 

Popu-  ^ 

Area 

3 

^  4 

Employ-^ 

1 3 i  0  n 

( sq . ml . 

)   r 1 rms 

Sales 

men  t 

1. 

1,000,000- 

2,002 ,512 

128 

.5 

5,099 

267,130 

26,469 

2. 

750  ,000-999,  999 

— 

— 

— 

-- 

3. 

500,000-749,999 

604,332 

55 

.1 

1,561 

90,441 

6,967 

4, 

.  250,000-499,999 

—  — 

— 

— 

-- 

5. 

100,000-249,999 

358,230 

62 

.  7 

1,  745 

37,740 

3,47i 

6. 

75,000-99,999 

2  71  ,  032^ 

36 

.  3 

802 

19,494 

3,526 

7. 

50,000-74,999 

544  ,140 

38 

.  3 

1,450 

50,880 

4  ,359 

8. 

25,000-49,999 

285,182 

48 

.  2 

1,093 

31,862 

2,618 

q 

XU,  UUU  —        y  Hy  y 

7  Q  ^     1  CkI 

/  OD    y    /  D  / 

90 

.  0 

1       O  0  0 

1  ,  0  J  J 

5  7,159 

5,530 

10. 

7,500-9, 999 

207,671 

62 

.  0 

526 

18,875 

* 

NA 

11. 

5,000-7,499 

376,098 

136 

.  1 

1  ,058 

26,854 

* 

NA 

12. 

2,500-4, 999 

250,113 

99 

.  7 

7>6r 

23,103 

* 

NA 

TOTAL 

5,675,028 

756 

.  9 

15,937 

623,538 

52,959 

Sources  pf  Data 

1.  Populations-United  States  Department  of   Commerce,   Bureau  of 

the  Census,   General  Population  Characteristics,   Volume  40, 
Table  13   (1960) . 

2.  Land  Ar ea--Commonweal t h  of  Pennsylvania  Department  of  Commerce, 

Pennsylvania  Industrial  Census  Series,   entire  volume  (1972). 

3.  //  Firms--Uni ted  States  Department  of  Commerce,   Bureau  of  the 

Census,   Retail  Trade  Ar^a  Statistics,   Volume  38,   Table  102, 
(1958). 

4.  $  S ales--United  States  Department   of  Commerce,   Bureau  of  the 

Census,   Retail  Trade  Area  Statistics,   Volume  38,   Table  102 
(1958). 

5.  Employment — United  States  Department  of  Commerce,   Bureau  of 

the  Census,   General  Social  and  Economic  Characteristics: 
Pennsylvania,   Volume  40,   Table  75  (1960). 

I, 

Data  not  available 


460 

-ERIC 


451 


Rural  Non-SMSA  Places,  1960 
Land 


Size  Class 


1.  1,000,000- 

2.  750,000-999,999 

3.  500, 000-749, 999 

4.  250,000-499,999 

5.  100,000-249,999 

6.  75,000-99,999 

7.  50,  000-74  ,  999  ^ 

8.  25,000-49,999 

9.  ia-,  000-24  ,  999 

10.  7,500-9,999 

11.  5,000-7,499 
12v  2, .500-4  , 999 

TOTAL 


Popu-  ^ 
latlon 


2  4 
Area         //  Sales 

(sq .ml . )   Firms  ($1,000) 


Employ-^ 
men  t 


142 , 099 

.  25. 

1 

394 

10,769 

1,317 

280,783 

56. 

2 

891 

24 ,319 

3,089 

75,756 

20. 

1 

285 

6,123 

* 

NA 

126,576 

45. 

5 

375 

8,874 

* 

NA 

199.303 

85. 

8 

287 

7  ,  229 

* 

NA 

824 , 517 

232. 

7 

2,232 

il  ,11k 

4,406 

Sources  of  Data 

!•     Populat lon--Unl t ed  States   Department  of   Commerce,   Bureau  of 

the  Census,   General  Population  Characteristics,   Volume  40, 
Table  13   C1960) . 

2,  Land  Ar ea--Commonweal th  of  Pennsylvania  Department  of  Commerce, 

Pennsylvania  Industrial  Census  Series,   entire  volume  (1972) 

3,  #  Firms  —  United  States  Depar^Cment  of  Commerce,   Bureau  of  the 

Census,   Retail  Trade  Area  Statistics,   Volume  38,   Table  102 
(1958) . 

4,  $  Sales--Unl ted  States  Department  of  Commerce,   Bureau  of  the 

Census,   Retail  Trade  Area  Statistics,   Volume  38,   Table  102 
(1958) . 

5,  Employment--Unl ted  States  Department  of  Commerce,  Bureau  of 

the  Census,   Gener^ll  Social  and  Economic  Characteristics: 
Pennsylvania,   Volume  40,^ Table  75  (I960), 


Data  not  available 
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Rural  Non-SM&A-^laces , 

1970 

Size  Class 

P  n  n  11  — 
r  u  ^  u  ^ 

lat  ion 

Land^ 
Area 
(  s  q . mi . ) 

.3 
Firms 

5  4 
Sales 

(1 , 000) 

Employ-^ 
ment 

1. 

1  *  000 • 000- 

—  — 

_  ^ 

2. 

750, 000-999, 999 

y  — 

V  — 

3. 

500  ,000-749,  999 

— 

\  — 

—  _ 

4. 

250 , 000-499 , 999 

— 



5. 

100  ,  000-249 , 999 

— 



_  » 

6. 

7^%   nnn  —  QQ  qqq 

1  J  ,  UUU— 77  , 

— 

— 

7. 

50,000-74,999 

— 

-- 

— 

8. 

25,000-49, 999 

138,857 

25.1 

370 

18,435 

1,676 

9. 

-  10,000-24,999 

298,509 

56.2 

860 

40,919 

3  ,051 

10. 

7,500-9,999 

88,511 

20.1 

548 

7,518 

NA 

11. 

5,000-7,499 

146,295 

"~45.  5 

481 

17,270 

NA 

1  9 

2,500-4,999 

126,517 

85.8 

4  3  0 

1  /  ,  if  D  / 

XT  A 

NA 

TOTAL 

798, 689 

232.7 

2  ,455 

101, 609 

Sources  Data 


1,  Populat ion--Uni t ed  States   Department  of   Commerce,   Bureau  of 

the  Census,  General  Population  Characteristics:  Volume  40, 
Table  16   (1970)  • 

2,  Land  Area--Commonweal th  of  Pennsylvania  Department  of  Commerce, 

'Pennsylvania  Industrial  Census  Series,   entire  volume  (1972) 

3,  '//  Firms  —  United  States  Department  of   Commerce,   Bureau  of  the 

Census,   Retail  Trade  Area  Statistics,   Volume  40,   Table  3 
(1967). 

4,  $  Sales--United  States  Department  of  Commerce,   Bureau  of  the 

Census,   Retail  Trade  Area  Statistics,   Volume  40,   Table  3 
(1967). 

5,  Em'ployinent--Ui^i  ted  States  Department  of   Commerce,   Bureau  of  ' 

the  Census,   General  Social  and  Economic  Characteristics: 
Volume  40,   Table  76,   77,   87,   106,   107,   118  (1970). 

Data  not  available 
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ECONOMIC  TRENps  INFLUENCING 
THE  FUTURE  OF  THE  f OOD  SERVICE  INDUSTRY 


Introduction:    The  Demand  for  Food 

American  consumers  spent  less  proportionally  on  food  in  1965  than' 
any  other  nation.    Twenty  percent  of  U.  S.  consumption  expenditures 
went  for  food  in  that  year  in  contrast  to  the /nation  with' the  highest 
,    proportion  for  food,  Ghana  with  60  percent,    hx^d^t^  the  American 
proportion^f^l  from  23  percent  to  20  percent  between  1955  and  1965. 
The  marked  difference  of  U.  S.  food  consumption  patterns  from. much  of 
the  remainder  of  the  world  raises  que^;ti^ons  concerning  the  nature  of 
the  demand  for  food  in  the  United  Sjtates. 

The  secular  trend  of  food  c<^sumption  expenditures  is  upward.  This 
means  that  the  demand  for  food  is  increasing.    Total  food  consumption 
ha^  increased  monotonically  eince  1950,  and  1965  total  food  consump- 
tion  was  about  35  percent  a]/ove  the  1950  level.    On  a  per  capita  basis, 
food  consumption  expenditures  also  increased.    Intact,  per  capita  food 
expenditures  have  increased  since  the  Great  Depression.    But  even 
though  food  consumption  has  increased,  per  capita  food  intake  in  pounds 
*  and  calories  has  decreased. 

Changes  in  the  demand  for  food  are  traditionally  associated  by 
economists  with  changes  in  disposable  income,  population  growth,  con- 
sumer preferences,  and  the  price  of  substitutes. 
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Income 

Americans'  personal  income  has  been  rising  aver  the  past  several 
decades:    Total  disposable  income  rose  from  $83  million  in  1929  to 
$404  in  1963;  and  aggregate  consumer  expenditures  for  food  have  risen 
from  $18  million  to  $72  million  over  the  same  time  period.  However, 
the  proportion  income  spent  for  food  dropped  from  23  percent  to  about 
19  percent.    On  a  per  capita  basis,  similar  trends  can  be  Observed. 
Per  capita  food  consumption  since  1950  has  increased  as  has  income,  but 
food  expenditures  as  a  percentage  of  income  have  declined. 

J 

Population 

The  population  of  the  United  States  has,  of  course,  increased, 
and  that  increase  is  positively  correlated  with  total  food  expenditures. 
But  population  has  not  risen  as  fast  as  income,  which  has  allowed  per- 
sonal income  to  rise.    The  effect  of  both  rising  incomes  and  rising 
population  is  to  increase  total  food  consumption.    However,  on  both 
the  aggregate 'and  personal  level,  food  expenditures  as  a  proportion  of 
income  have  declined. 

Consumer  Preferences 

Consumer  preferences  have  shifted  toward  the  more  hij^ly  prepared  / 
foods.    -This  shift  is  reflected  in  the  fact  that  the  value  of  the  farm 
share  of  total  food  expenditures  has  declined  from  42  percent  in  1929 
to  32  percent  in  1963.    Consumers  increasingly  chose  more  highly  processed 
foods  and  more  food  services.    Thus  th6  relative  share  of  marketing 
has  increased:    The  marketing 'share  has  increased  as  a  proportion  of 
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total  food  expenditures,  that  is,  but  the  total  marketing  bill  has 
decreased  as  a  proportion  of  disposable  income  since^  total  food  ex- 
penditures are  a  declining  proportion  of  income.    Since  consumers  are 
not  physically  consuming  more  food,  higher  food  expenditures  reflect 
the  greater  service  component  of  food  expenditures  relative  to  the 
past. 


The  Price  of  Subs,titutes 

The  commodity  composition  of  consumer  preference  has  also  changed. 
Although  there  are  no  substitutes  for  food  as  a  commodity  group,  dif- 
ferent foods 'act  as  substitutes  for  other  foods.    Consumer  preferences 
have  changed  since  early  in  this  century.    The  demand  for  meats,  dairy 
products,  eggs,  and  fruits  and  vegetables  has  increase^.    Potatoes  and 
cereal  products  exhibit  diminished  demand.    More  recent  trends  in 
coimnodity  food  consumption  show  that  since  1950,  commodity  preferences 


appear  to  be  negatively  correlated  with  price  movements. 

The  effect  of  rising  income  and  population  has  been  to  increase 
the  total  demand  j^or  food.    The  effect  of  changes  in  consumer  preferences 
has  been  influential  in  determining  the  magnitude  and  direction  of  de- 
mand  with  resitect  to  various  components  of  the  food  sector.  *And  the 
effect  of  price  changes  is  to  influence  consumer  preferences  through 
cost  considerations. 
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Food  Expenditures  as  a  Proportion  of  Family  Income 
By  Income  Class  and  Family  Size 

Total  Fogd  Consumption 

The  average  urban  American  family  spent  almost  22  percent  of  Its 
Income  for  food  consumption  In  1961.    However,  the  percentage  of  In- 
come spent  on  food  varies  with  Income  and  family  size.    For  example, 
the  ratio  of  food  consumption  expetyl^ltures  to  after  tax  Incomes  of  all 
urban  families  ranges  from  a  high  of  49  percent  for  families  with  In- 
comes under  $1000  to  13  percent  for  families  with  Incomes  of  $15,000 
and  over.    And  the  food- Income  ratio  Increases  from  21  percent  for 
single  consumers  to  27  percent  for  families  with  six  or  more  persons. 

Family  Income  and  family  Blze  are  positively'  correlated.  Family 
Income  and  family  size  have  opposite  effects  on  the  proportion  of  In- 
come Spent  on  food.    Unless  their  effects  are  measured  Independent  of 
each  other,  their  Influences  will  be  understated.    Table  I-C  glves^  the 
Independent  effects  of  Income  and  family  size  on  food  e^jpendltures  • 
For  a  family  of  three,  the  effect  of  Income  Is  seen  In  row  5.  Although 
the  average  three-person  family  spent  21  percent  of  Its  Income  on  food, 
the  proportion  varies  from  a, high  of  44  percent  for  those  with  Incomes 
under  $1000,  to  11  percent  for  those  with  Incomes  of  $15,000  and  over. 

The  average  family  with  an  Income  between  $6000  and  $7500  spent 
22  percetit  of  its  after-tax  Income  on  food.  But  one-person  families 
in  this  Income  class  spent  only  16  percent,  while  families  of  six  or 
more  spent  28  percent  of  their  after- tax  income  for  foo 
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Food  expenditures  can  obviously  be  divided  into  food  consumption 
at  home  and  away-f rom-home  food  consumption.    On  the  average,  17  per- 
cent of  af ter-taX  income  was  spent  for  food  consumed  at  home  and  5 
percent  was  spent  on  food  consumed  away  from  home* 

Home  Food  Consumption 

Home  food  expenditures  vary  from  a  high  of  47  percent  for  a 
family  ^six«or  more  with  an  income  between  $1000  and  $2000  to  a  low 
of  7  percent  for  a  family  of  two  with  an  income  over  $15,000.  The 
proportion  of  income  spent  for  food  at  home  declines  as  income  increases, 
but  moves  in  the  opposite  direction  as  family  size  increases.  The 
similarity  of  total  food  expenditures  and  food  at  home  expenditures 
results  because  food  at  home  dominates  total  food  expenditure. 

Away-From-Home  Food  Consumption 

Away-f rom-home  food  expenditures  vary  from  a  low  of  2  percent  for 
families  of  six  or  more  with  incomes  between  $1000  and  $2000,  to  a 
high  of  5  percent  for  families  with  incomes  between  $10,000  and  $15,000. 
The  most  striking  fact,  however,  is  that  the  proportion  of  income  spent 
for  food  away  from  home  is  relatively  constant  with-rqspect  to  income 
and  family  size.    For  families  of  three,  two  widely  separated  income 
groups  spent  5  percent  of  income  for  away-f rom-home  food.    Th^y  were 
families  of  three  with  incomes  between  $1000  and  $2000;  and  $10,000  and 
$15,000.    For  families  with  incomes  between  $6000  and  $7500,  families 
of  two  and  families  of  six  or  more  each  spent  4  percent  on  away-f rom- 
home  food.  *  •  * 
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Interpretation 

There  are  three  factors  that  influence  the  share  of  income  spent 
for  food:  biological  influences,  economies  of  scale,  and  alternative 
sources  of  satisfaction. 

Biological  influences.    Urgency  of  hunger  explains  why  at  low 
income  levels  nearly  all  of  a  person's  income  goes  for  sustenance. 
In  fact,  at  incomes  below  $1000,  food  expenditures  tend  to  exceed  in- 
come. '  To  some  extent  this  reflects  a  temporary  situation  in  which  a 
family's  income  drops  for  the  year  due  to  a  business  loss,  but  it 
also  reflects  the  chronic  plight  of  the  poor.    This  same  influence 
explains  why  those  with  low  incomes  spend  more  of  their  food  budget 
for  food  at  home  than  for  f ood -away  from  home.    Families  with  incomes 
under  $1000  spent  17  percent  of  their  food  budget  on  away-from-home 
food  in  the  year  1960-61;  those  with  incomes  over  $15,000  spent  32 
percent.    Higher  incomes  imply  the  capacity  to  satisfy  the  hunger 
»urge.    Consequently,  food  expenditures  as  a  share  of  income  decline 
in  part  due  simply  to  the  ability  to  satisfy  hunger.  >^ 

Economies  of  scale.    larger  families  require  more  food,  but  economies 
of  scale  are  significant  in  offsetting  the  effect  of  more  persons  at 
the  household  level.    Without  being  concerned  with  cost  ^nd  technical 
advantages  of  preparing  food  for  several  rather  than  one  or  two,  the 
data  shows  thdt  the  proportion  of  income  spent  for  food  did  not  increase 
as  fast  as  would  be  expected  on  a  per  person  basis.    For  almost  all  in- 
come classes  j^x^he  proportion  of  income  spent  for  food  approximately 
doubled  from  the  single  consumer  to  families  of  6  or  more.    Thus  per 
capitia  income  spent  for  food  declined  as  family  size  increased,  though 
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total  food  expenditures  as  a  propoji^tion  of  income  increased.  Large 
families  take  advantage  of  economies  of  scale  by  eating  away  from  home 
less.    Overall,  smaller  families  tend  to  eat  out  more  than  larger 
families,  „  . 

Alternate  sources  of  satisfaction.    SatutatJLon  of  the  deaire*  for 
more  food  also  explains    why  the  share  of  income  spent  for  food  de- 
clines.as  income  rises.    Once  one  is  abov^  the*fevel  where  hunger  is 
satisfied,  additional  food  consumption  provides  a^ smaller  ihcrement  to 
total  satisfaction.    Total  satisfaction  grows    by  smaller  and  smaller 
amounts  as  more  food  is  conslimed.    The  economist- calls  this  phenomenon 
"diminishing  marginal,  utility. "    Total  satisf aftion  may  be  increased 
at  a  faster  rate  by  shifting  from  food  to  non-food  commodities  as' 
income  rises.    This  implies  that  the  food  share- of  income  will  decline. 
Away-f rom-home  food  consumption  suggest  the  influences  of  satia-"^ 

tion  as  they  become  a  larger  proportion  of  total  food  expenditures. 

fT 

This  explains  why  the  away-f rom-home  food  share  has  a  downward  bliss 
at  high  income  levels.    The  relative  stability  of  away-f rom-home  food 
expeditures  is  due  to  two  facts:     (1)    The  quantity    of  food  consumed 
per  person  is  relatively  stable,  and  (2)    away-f rom-home  food  consump- 
tion serves  as  an  alternative  source  of  satisfaction  to  eating  at  home. 

The  preceeding  two  sections  have  presented  the  nature  and  deter- 
minant   of  the  demand  for  food.    The  emphasis  will  now  shift  to  the 
food  supply  itself..    Supply  is  th^  process  by  which  the  final  consumer 
demands  are  met.    Ultimately,  the  supply  process  may  provide  the  basis 
for  projections  from  which  future  labor  requirements  can  be  estitilated. 
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The  Food  Supply  System  of  the  United  States 


Introduction 


The  assignment  of  dollar  values  to  the  individual  stages  in  the 

formulation  of  a  fopd  supply,  allows  one  to  determine  the  effect  of 

consumer  demand  for  food  products  on  the  value  of  supply  in  past  periods. 

With  this  supply  response  information,  one  can  project  supply  values 

based  on  estimates  of  the  future  consumer  demand  for  food  products. 

By  assigning  labor's  contribution  to  the  dollar  value  in  each  successive 

stage  of  the  supply  flow  in  past  periods,  it  is  possible  to  ptoject  the 

labor  participation  requirements' for  the  fulfillment  of  projected 

future  food  product  supply  needs.    This  section  ik.  confined  to  an  e^^am- 

ination  of  supply  values,  and  their  corresponding  labor  contributions 

for  the  period  1965  and  1969.      -  ,  '  *' 

» 

Flow  of  Food  Products 

\  '  i 

The  "from-to"  flow  of  food  begins  at  farms  and  fisheries  and  mov^s 
through  differing  levels  of  transformation  (alterative  production);  and  ^ 
distribution  (commodity  markets,  distributors  and  middlemen,  manufacturers, 
and  salesmen);  through  consiuner  outlets  (retail  food  stores,  public 
food  service  establishments,  liquor  stores^  institutional  food  services, 
state  and  federal  institutions)  finally  to  the  consumer.    The  flow  of 
food  may  be  characterized  'as  a  movement  of  .dollar  values.^   It  is  de- 
picted  in  Table  I.  . 

As  foocPflows  from  farms  and  fisheries  toward  its  ultimate  consump- 


tian,  various  things  are  done  to  it  that  require  the  expenditure  af  ^ 

economic  resources  (land,  labor,  ^  and  capital. ).  The- resources  ^pent 
*  •    »*  « 

change  the  character  of  the  food:    packing,  canning,'  preserving,  cook-  ' 
ing,  and  transportation  from  one  part  of  the  country  to  another*  The" 
economist  thinks  of  these  resource  expenditures  as'adding  to  the  vdlue  , 
of  the  food.    Thus  he  speaks^ of  "value,  added"  in  various  parts  of  the 
economic  system.    Value  added  can  be  measured  in  ddllars  or  in  units  qf 


resources. 


Labor  in  the  Supply  Process 

The  detail  value  of  food  and  beverage  consumption  for  a  given 
year, is  the  sum  of ^  the  values"  added  at  each  stage  of  the" flow.  Of 
particular  concern  to  our  study  is  the  value  of  labor.    By  disaggregat-. 

ing  the  total  value  added,  we  can  examine' labor 's  contribution  at  each 

O 

stage  of^  the  flow.    Our  examination  here  is  restricted  to  the  contrihu- 

■/ 

tiori  of  nonsupervisory  and  production  employees.    We  will  look  at  total 
hours,  aggregate  remuneration,  and; average  hourly  wages.    These  statistics 
provide  an  overview  of  the  'quantitative  and  qualitative  3.abor  inputs  at 
various  stages  of  the  flow.     (They  appear  in  Tables  II  and  UK) 

0  ^ 

Consumer  Outlets  .  ^ • 

—   '''V^ 

The 'supply  stag'e,  designated  "consumer  outlets,"  (drawn  from  Tables 

1  and  II)  is  the  major  transfer  point  of  food^from  industry  to  the  con- 

.  *  " 

sumer.  T7espite  the  overlap  of  "heat  and  serve"  food  products  available 
through  retail  food  stores  and  the  "take  out"  dimension  of  public  food 
serVice  establishments,  tjiere  exist  some  fundamental  differences  between 
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the  two  primary  types  of  consumer  outlets.    Retail  food  store  purchases 
*^        generally  require  additional  preparation,  while  public  food  service 
establishments  (as  well  as  institutional  food  service  establishments) 
sell  or  distribute    fully  prepared  food...  The  added  dimension  of  public 
and  institutional  food  service  establishments  is  one  of  replacing  home 
self -preparation  by  away-f rom-home ,  labor-employed  preparation.  The 
obvious  effect  on  retail  food  stores  and  public  food  service  establish- 
ments of  a  large  shift  in  demand  from  one  to  the  other  does  not  imply 
a  concurrent  alteration  in  the  previous  supply  stages,  sines  the  composi- 
tion of  input  values  for  the  two  outlets  may  be  closely  parallel.  The 
effects  on  jjrevious  stages  of  supply  of  demand  shifts  among  the  varying 
consumer  outlets  depend  largely  on  the  destination  in  terms  of  the  kind 
of  business  within  the  broad  subsets  of  consumer  outlets.^    Ifi  for 
example,  a  50-percent  shift  in  demand  from  "in  home**  to  "away  from  home" 
food  consumptioi^  occurred,  an  increased  need  for  restaurant  labor  and 
a  decreased  need  fpr  retail  food  store  labor  would  result.     But  the 
„  ^        ^  previous  sapply  stages  would  be  either  undisturbed  or  affected  only 
indirectly  by  the  shift.    If,  however,  it  were  determined  Jthat  rest- 
aurants received  food  products  comprising  a  15  percent  higher  proportion 
of  processed  foods  than  its  counterpart  "in  home"  or  retail  food  stores, 
Labor  demand  in  the  alterative  production  stage  of  supply  would  increase 
by  7.5  percent,  or  productivity  of  the  existing  labor  would  inj:rease  by 
the  comparable  amount. 


Smith,  J.D.  and  Schechter,  M.C.     "The  Flow  of  Food  Products,"  January, 
1974,  pg.  6.    A  report  on  work  in  progress  for  the  Food  Patterns 
Study. 
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Static  Analysis  of  Food  Supply  and  Labor  Utilization:    1965  and  1969 

The  following  comparisons  of  Supply  and  labor  values  for  the  years 
1965  and  1969  are  static.    They  reflect  a  dynamic  process  at  merely  two 
periods.    Furthermore,  the  short  span  of  time,  the  limited  number  of 
observations,  and  errors  in  measurement  qualify  the  conclusions. 

Consumers'  food  expenditures  are  most  heavily  concentrated  in 
consumer  food  outlets,  retail  food  stores,  and  public  food  service 
establishn^ents.     In  1965  and  1969,  the  two  combined  accounted  for  89 
percent  and  83  percent,  respectively,  of  the  total  value  of  food  and 
beverages  consumed  during  the  year.    Public  food  service  establishments 
gained^  1  percent  while  retail  food  stores  lost  6  percent  of  the  total 
value  of  food  and  beverages  consumed  between  1965  and  1969.  Comparing 
1969  with  1965,  one  sees  that  the  liquor  store  percentage  of  the  whole 
for  each  year  remained  unchanged  at  6  percent.    The  institutional  sec^ 
tor,  including  private,  state  and  federal  institutions,  accounted  for 
5  percent  of  the  food  and  beverage  consumption  in  1965,  but  grew  to  11 
percent  in  1969 — a  6  percent  increase  in  four  years.    In  the  labor 
market  corresgipnding  to  consumer  outlets,  weekly  man  hours  in  the  re- 
tail food  stores'  labor  market  increased  by  8  percent,  while  weekly 
man  hours  in  the  public  food  seryice  labor  market  increased  by  9  percent 
in  1969  relative  to  1965.    The  greater  weekly  man  hours  in  public  food 
services  compared  to  retail  food  stores  reflects  the  larger  rate  of 
increase  in  public  food  service  sales  relative  to  retail  food  stores 
assuming  equal  price  increase  rates  in  each  sector.    A  comparative 

^ —  r 

This  analysis  is  based  on  T^les  I,  II,  III,  and  IV, 
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analysis  of  1965  and  1969  reveals  that  the  product  dissemination  stage 
of  food  supply  underwent  substantial  structural  change.    In  1965,  dis- 
tributors and  middlemen  account  for  73  percent  of  the  distribution  of 
of  shipments  leaving  the  alterative  production  stage  of  supply,  while 
in  1969  they  accounted  for  68  percent,  a  fall  of  5  percent.  Manufac- 
ture salemen  and  consumer  outlets'  forward  vertical  integration  gained 
8  percent  in  1969  compared  with  1965,  accounting  for  29  percent  of  the 
total  value  of  shipments  leaving  alterative  production*    The  alterative 
production  stage  of  supply  gained  in  domfnance:     its  value  added  accounted 
for  34  percent  of  the  total  retail  value  of  food  in  196?  compared  to 
25  percent  in  1965.    Within  this  stage,  the  relative  value  of  individual 
industries,  except  meat  products  which  increased  2  percent,  remained 
unchanged  from  1965    to  1969.    The  commodity  market  stage  of  supply, 
which  may  include  elements  of  initial  source  of  supply  from^  under- 
specification  ,  lost  a  value-added-as-a-percei;itage-of-output  of  13 
percent  between  1965  and  1969.    Finally,  the  initial  sources-of-supply 
stage  remained  comparatively  constant  as  a  percentage  of  the  total 

retail  value  of  food  and  beverages  in  1965  and  1969*    Farms  accounted 

/ 

for  44  percent  of  the  total  retail  value  of  food  and  beverages  in  1965 
and  42  percent  in  1969.    The  percentage  divergence  is  accounted  for  by 
a  negative  1  percent  export    deficit  in  1965,  'and  a  positive  1  percent 
import  surplus  of  1  percent  in  1969.    The  fishery  segment  of  the  initial 
source  of  supply  stage  remained  constant,  accounting  for  1  percent  of 
the  total  retail  value  of  food  and  beverage  consumption  in  the  United 
States  for  the  years  19^  and  1969.  ^  .  ^. 
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C: 

This  report  has  presented  an  examination  of  the  food  supply  system 
over  the  four-year  period,  1965-69.    Although  some  detail  presented  at 
each  point  in  the  supply  system' both  in  terms  of  food  values  and  labor's 
contribution  to  those  values,  the  principal  purpose  was  to  demonstrate 
changes  in  those  values  in  the  period  chosen.  -  While  this  "time-series 
method"  provides  a  useful  basis  for  extrapolating  into  the  future,  it 
is  al9o  useful  to  examine  the  food  supply-  system  in  detail  at  a  single 
point  in  time."   This  "cross  sectional  approach"  qualifies  the  time- 
series  prbjection  by  exposing  the  specific  characteristics  of  the  food 
supply  system  that  may  not  be  amenable  to  linear  interpolation.  (Because 
a  child  grows  to  be  five  feet  tall  by  his  twelfth  birthday  does  not 
mean  that  he  will  be  ten  feet  tall  when  he's  24.)    The  following  section 
presents  a  detailed  cross-secjtianal  view  of  the  food  supply  system  at 
a  single  point  in  time. 
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The  Flow  of  Food  Products 

Introduction 

The  food  Industry  of  the  United  States  may  be  viewed  as  a  flow  of 
goods  from  their  Initial  sources  of  supply  through  differing  levels  of 
alternative  production  and  service  to  final  consumer  consumption.  Food 
products  may  be- consumed  In  one  of  two  sectors,  In  the  home  or  away 
from  home. Vjn  either  case  the  food  products  are  fully  processed  when 
finally  eaten.    The  relative  question  Is,  therefore,  what  Is  the  compara^ 
tlve  added  values  of  food  products  received  by  homes  and  away  from  home 
food  services  to  final  consumption  of  prepared  foods.    By  ascertaining 
the  composition  of  food  products  received  by  both  s.ectors  In  terms  of 
relative  levels  of  alternative  p^ductlon  or  processing,  one  can  deter- 
mine the  measurable  effects  of  dema\id  shifts  from  one  sector  to  another 
on  the  composition  of  the  food  Inaustry  labor  force.  ,  If>  for  example, 
away  from  home  eating  places  received  food  products  comprising  a  15- 
percent  higher  proportion  of  fresh^€oods  than  its  counterpart  home  eat- 
ing, ,a  IQ-percent  shift  in  demand  from  ijj/-home  to  away-f rom-home  con- 
sumption would  result  in  a  1.5  percent  shift  in  food  industry  labor. 


force  from  specific  processing  industry  to  restaurant  preparation  or  * 
processing  of  food  products,^    Functionable  to  the  nature  of  consumption 
demand  shifts,  any  one  or  all  of  the  sectors  may  be  measureably  affected. 


This  statement  is  very  simplified.     It  assumes  an  initial  size  equality 
of  the  two  sectors,  an  equality  in  the  nature  of  the  demand  shifts, 
and  an  equality  in  the  structure  of  and  labor  mobility  in  the  food 
Indus ty. 
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Resultant  demand  slv/fts  may  additionally  alter  the  number  and  nature  of 
the  labor  force  required  to  supply  the  consumer-demanded^or  establish- 
ment-required food  composition. 

The  objective  of  this  report  is  to  provide  an  overview  of  the  market 

2 

for  food  consumed  away  from  home.      Part  I  of  this  report  consists  of  a 

3 

summary  analysis  of  Phase  II  -of  a  two-part  study  of  the  market  for  food 
served  away  from  home  conducted  as  a  joint  effort  by  the  U.  S.  Depart- 
ment of  Agriculture  and  the  food  industry.,^    An  additional  summary 
analysis  based  on  a  tabulation  of  data^  projecting  the  value  of  food 
and  nonalcoholic  beverages  received  by  away  from  home  eating  places  in 
1969  'is  presented  as  Part  II.    These  computations  provide  a  breakdown 
of  £ood  groups  into  processed  and  unprocessed  categories  by  kind  of 
business .    Part  II  provides  a  preliminary  second  step  towards  unveiling 
the  composition  of  the  market  *for  food  served  away  from  home  by  further 
"defining  the  diversification  in  the  components  of  the  away-f rom-home 
food  market,  ^his  is  a  step  toward  the  findl  explication  of  the  food 
market,  necessary  in  measuring  the  manifested  effects  on  labor  composition 
in  the  food  industry  resulting  from  changes  in  the  food  market. 


2 

Aggregate  data  is  used  in  this  report. 

3 

Van  Dress,  Michael  G.    Th-e  Food  Service  Industry;    Type,  Quantity  and 
Value  of  Foods  Used,  19&9.    U.  S.  Dept.  of  Agr.,  Stat.  Bui.  476, 
Nov.  1971. 

4  * 

Ibid.    Van  Dress , 'Michael  G.,^and  William  H.  Freund.    The  Food  Service 
Industry:    Its  Structure  and  Characteristics,  1966.    U.  S.  Dept.  of 
Agr.,  Stat.  Bui.  416,  Feb.  1968. 

\an  Df^ss,  Michael  G.  The  Market  for  Foqd  Consumed  Away  from  Home: 
Dollar  Value  Statistics >  1969.  U.  S.  Dept.  of  Agr.,  Stat.  Bui. 
491,  Sept.  1972. 
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A  short,  separate  bibliography  accompanies  this  section  of  .the 
report. 

Part  Ii    A  Summary  of  a  Study  on  the  Market  for  Food  Served  Awa^y  From 
Home^ 

Introducti^on.    The  objective  of  the  study  was  to  determine  the  type, 
quantity,  and  value  of  foods  used  by  food  service  operators  so  as  to 
provide  better  understanding  of  food  demands  and  needs  of  this  market 
on  a  commodity  basis.    Estimates  presented  show  the  quantity  and  value 
of  individual  foods  and  food  groups  received  by  food  service  Operators 
in  1969. 

Scope  of  the  study.  All  outlets  offering  meals,  snacks,  or  bever- 
ages for  on-premise  or  immediate  consumption  were  sampled,  except  those 
that  operated  in  conjunction  with  elementary  and  secondary  schools,  the 
» military  services,  federal  hospitals,  federal  and  state  correctional 
institutions,  in- transit  feeding  operations,  and  boarding  houses.  Food 
retail  value  of  the  food  businesses  sampled  amounted  to  about  $7 
billion  or  wholesale  $3.6  billion  in  1969. 

Magnitude  of  food  service  industry.    T^e  food  service  industry  * 
consists  of  in  excess  of  500,000  mass  feeding  operations.    Retail  value 
of  food  and  nonalcoholic  beverages  comprising  the  market  of  food  swerved 
away  from  home  was  estimated  at  $35  billion  in  1969,  up  from  $28  billion 
during  1966.    Wholesale  value  for  these  items  was  about  $16  billion. 

^This  Summary  is  based  on  U.  S.  Department  of  Agriculture  Statistical 
Bulletin  /M76,  N6v.  1971. 
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In  1969,  the  combined  total  of  personal  and  nonpersonal  expenditures 

for  food  plus  the  retail  value  'of  food  donated  to  schools  and  needy 

persons  by  government  agencies  amounted  to  about  $115  billion.  The 

value  of  food  moving  through  food  service  outlets  accounted  for  $27.3 

billion  or  23.74  percent  of  the  total^etail  value  of  food  in  1969. 

Major  food  groups  and  analysis.    The  composition  of  the  food  service 

industry's  variety  or  mix  of  goods  has  been  assigned  to  one  of  sixteen 

major  homogeneous  food  groupst    These  are  dairy  products  and  ices;  fats 

and  oils;  flour  ^nd  cereal  products;  bakery  products;  beef;  other  red 

meats;  poultry  and  eggs;  fish  and  shellfish;  sugar  and  sweets;  vegetables; 

fruits;  juices,  ades ,  and  drinks;  beverages;  soups,  sauces,  and  gravies; 
♦ 

prepared  food  and  mixtures;  and  nuts,  condiments,  and  leavenings.  De- 
spite the  number'  of  items  in  a  group,  a  low  number  of  products  together 
account  for  50  percent  or  more  of  the  total  quantity  or  dollar  value  of 
a  groui^i,.    In  six  of  the  sixteen  major  food  groups,  as  few  as  two  individu- 
al food  items  accounted  foaf^SS^percent  or  more  of  quantity  and  dollar 
value;  a  total  of  nine  groups  were  represented  by  three  or  fewer  items; 
and  in  all  but  on^  major  food  group,  at  least  50  percent  of  the  quantity 
and  dollar  value  was  explained  by  fewer  than  six  products.    Of  food 
products  received,  23  each  accounted  for  400  million  pounds  or  more 
and  represented  over  one-half  the  estimated  37.2  billion  pounds  received 
by  food  service  outlets  in  1969.    Twenty-four  items  each  had  a  purchase 
value  of  more  than  $100  million  and  a  combined  total  of  $6,6  billion, 
or  about  55  percent  of  total  value  of  all  purchases. 

Kind  of  business  and  analysis.    The  kinds  of  businesses  in  the  food 
service  industry  may  be  classified  into  two  basic  sectors,  public  and 
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institutional.    Establishments^  in  the  public  sector  exist  primarily  to 
sell  a  product  or  service  for  pr;ofit.    Food  service  in  the  public  sector 
may  be  provided  as  a  subordinate  department  or  facility,  or  as  the  major 
kind  of  business,  one  that  derives  the^most  revenue  from  food  service 
activity.    Public  eating  establishments  include  t;eparate  eating  places; 
separate  drinking  places;  drug  or  proprietary  stores;  retail  stores; 
hotels,  motels  or  tourist  courts;  recreation  or  amusement  pla(?es;  civic, 
social,  or  fraternal  associations;  factories,  plants,  or  mills;  and 
other  public  eating  places,^  'in  the  institutional  sector,  ttie  primary 
purpose  of  food -service  activity  is  viewed  as  renderiflg— a  service  rather 
than  a  profit,  although  some  may  generate  a  profit.    Food  service  in 
institutions  is  usually  supportive^    Institutions  with  food  service* 
include  hospitals;  sanatoria,  convalescent,  or  rest  homes;  homes  for 
children,  handicapped,  or  mentally  ill;  colleges,  universities,  profes- 
sional, or  normal  schools;  and  other  institutions. 

, In  1969,  establishments  in  the  public  sector  accounted  for  82 
percent  of  the  37.242  billion  pounds  of  food  and  nonalcoholic  beverages 
received  by  the  businesses  surveyed,  while  the  institutional  sector 
accounted,  for  18  percent. 

Size. of  operation.    The  increasing  prominence  of  the  food  service 
industry  in  food  marketing  has  been  accompanied  by  an  increase  in  the 
importance  of  larger  outlets.    Almost  half  the  quantity  of  all* food's 
received  in  1969  was  reported  by  establishments  with  gross  food  sales 
of  $100,000  or  more  yearly.    The  relationship  between  food  costs  and 

 .  /  ' 

7  '  ^ 

Such  businesses  aS  fraternal  associations  and  publicly  owned  nuraing 
homes  could  be  classified  in  either  sector. 
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use  of  specific  food  items  became  apparent  when  est^lishments  were 


classified  by  size  of  operation.    For  example,  in  establishments  with 
gross  food  sales  under  $20,000,  beef  represented  less  than  16  percent 
of  the  estimated  value  of  all  foods  received  in  1969;  while  for  outlets 
with  sales  of  $300,000  and  over,  beef  represented  nearly  26  percent  of 
the  value  of  all  foods  received. 

Primary  sources  of  supply.     Institutional  middlemen  offering  two 
or  more  product  lines  are  the  major  suppliers  of  the  food  service 
industry  and  handled  about  52  percent  of  the  value  of  selected  food 
transactions  involving  primary  sources  of  supply  in  1969.  Single-line 
institutional  middlemen  supplied  17  percent  of  the  value,  while 
multiple-line  foodstore  middlemen    provided  11  percent  of  the  85.38  per- 
cent of  the  market  accounted  for  by  all  types  of  middlemen,  considering 
only  primary  sources  of  supply.    Retail  foodstores,  and  parent  enterpris 
and  commissaries,  each  accounted  for  almost  6  percent  of  the  dollar 
value  of  transactions  in  1969. 


Part  II:-*  The  Value  of  Food  and  Nonalcoholic  Beverages  in  Eating  Places 
in  1969^ 


Introduction.    The  objective  of  this  separate  carlculation  of  pro- 

9 

cfessed  and  unprocessed  foods  within  each  food  group    by  each  kind  of 
business  is  to  derive  a  better  understanding  of  the  composition  of  the 
value  of  foods  and  nonalcoholic  beverages  received  by  away-f rom-home 


8 

Based  on  U.  S.  Dept.  of  Agr.,  Stat.  Bui.  491,  Sept.  1972. 

9 

Food  groups  as  defined  in  Part  I  of  this  report  were  expanded  by  2 
groups . 
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1°  1, 

pro- 
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eating  establishments  fqr  sale  to  consumers.    Effects  bn  the  food 
industry  from  changes  in  the  food  market  can  thereby  be. more  accurately 
examined • 

J 

Procedure.^    The  tabulation  of  data  showing  the  value  of  food  and 
nonalcoholic  beverages  received  by  away-f rom-home  eating  places"* 
vided  the  basic  information  from  which  the  calculations  in  Part  II  were 
derived.    The  study  includes  14  kinds  of  public  and  institutional  food 
service  establishments,  each  containing  18  separate  product  groups 
divided  into  processed  food  and  unprocessed  food  values.    The  division 
between  the  processed  and  unprocessed  food"  category  was  determined 
separately  for  each  food  group  allowing  for  a^minimum  level  of  tecbi,nol9gy 
in  each  product  area.    The  division  was  designed  to  show  aggregate  dif- 
ferences between  food  service  "establishments ,  as  well  as  differences 
among  individuajk^ood  product  compositions  of  the  same  product  group 

4 

within  tthe  several  food  service  es  tablishments «    The  processed/unpro— 
cessed  categories  delineate  a  relative  level  of  processing  within  each 
food  group  and  do  not  denote  an  absolute  level  of  processing  or  cutoff 

long  the  sequential  path  of  food  product  alteration.    Fresh  fluid 
milk,  for  example,  was  designated  unprocessed  since  pasturization  and 
homogenization  was  considered  to ^represent  a  relatively  minimal  level 
of  processing  relative  to  its  counterparts  within  the  dairy  products 
and  ices  product  group. 

Results  >    Operators  of  food  service  establishments  represented  in 
the  survey  purchased  food  and  nonalcoholic  beverages  valued  at  $12,196 


■^^U.  S.  Dept.  of  Agr.,'Stat.  Bui.  491,  Sept.  1972. 
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billion  in '1969 .    The  equiVail^^^nt  is  more^than- 3/ pillion' pbunds  of,^  foodf 
with  ♦a  retail  val4e'of  *$27, 3'bi3.1ion,    Of  the  pair  chased  "Valye  of^^i2/i9'6 
billion,  $8,H5  billion  or*6B,54  percent  was  'accounted  for  by 'u*hproc€)Ssed 
foods  and  $„A.081  billiop  or  33,46  percent  was  accounted  for  by  processed  i, 

•  '       .  •         .-  ••        .  X/o 

foods.    Comparing  the  percentage  of^ processed  to  unprocessed  foods  her 

tween  total  public  -and  'total  instttu-tional  food  servic^e  establishirients \, 
»  '  ^  ■  ^-«*  '  • 

the  percentages -are  49  •2"?  percent  and  56. 4&  percent  for  public  and 
ins ti tut ionar  establishments  respectively.    The  outcome  for  separately 
compared  kinds  of  establishments  is.  quite  different.  ."-Ydt  drug  .or 
proprietary  stores  the  percentage  of  processed  to  unprocessed  foods  is 

.'^  ......  ^ 

82.73  percent  while  for  hotels,  motels.,  or"  tourist  courts  ^e  percentage 
is  only  36,66  percent  and  for  liopsitals  the  percentage  «of  processed  to,  ' 
unprocessed  foods  is  50»83  percenf*    .Within  the  same  product  group  there 
is  wide  variation  in- the  percentage  of  processed  to  unprocessed  pr'oducts 
among  individual  kind§  of  establishments.  /For  separate  eating  places  the 
per^ntage  for- dairy  products  and  ices  is  25.21  percent,  while  the 'percent- 
age  for  hospitals  is  10.12  petcenj:  and  for  colleges,  univer^iti-es ,  pro- 
fessional, or  normal  schools  the ''percentage  of  processed  to  unprocessed 
products  in  the*  dairy  products,  and  ices  product  group  is ^8,14  ^percent. 

Conclus j.on>    The  aggregation  problem  .fencountered  in  dealing  vith  • 
tjie  total  value  figure  of  $12,196  billion  representing  all  -food  ^h<i 
nonalcoholic  beverages  purchased  by  operators  of  ^food  service  establishr-  ' 
ments  is  eased  by  a  division  by  processed  and  unprocessed  valuations,  * 
These  valu-ations  must  clearly  be  diverted  by  an  additional  division  of 
product  groups  and  kinds  of  businesses,  only  ^£ter  which  is  it  potentially 
possible  to  examine  the  effects  6f  food  m'arketf*  alterations  on  the  composi-* 
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tion  of  the  food  industry. 

With  the  inclusion  of  this  cros8--sectional  analysis,  we  have  laid 
the  groundwork  for  projection  by  interpolation.    Now  we  proceed" to 
examt|ie  other  types  of  projection  techniques.    The  following  section 
presents  a  Bureau  of  Labor  Statistics  employment  model  which  projects 
gross  national  product  (the  aggregate  of  the  nation's  output)  into  the 
future  and  then  distributes  it  into  its  component  parts,  including  the 
part  of  particular  interest  to  this  study — food  consumption. 
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Table  I  1969  Supply  Values  (in  billions  of  dollars) 

Table  II  1965  Supply  Values  (in  billions  of  dollars) 

Table  III  1969  Labor  Statistics 

Table  IV  1965  Labor  Statistics- 
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Initial.  Sources 

of  Supply  ^ 


Coraodity  ^ 
Markets 


Alterative  Production 
(processing) 


1969  SUPPLY  VA 


1  ^ 

r  arr.s 


5U8 


"Tlaheries 


rniports(-)  Exports 


.8 


Coasodity 
Markets 


57,5 


5«£  footnotes  at  end  of  tablet* 
Humbers  nay  not  total  due  to  rounding. 


20.8  Meat  Prdcts. 


1.2  Dairy  Prdcts. 


6.6  Canned,  Cured  &  Frozen  Foodo 


7.1  Gratnnlll  Prdcts* 


3.2  Bakery  Prdcts 


1.8  Sugar 


25.9 


13.4 


10.7 


10.4 


7.0 


2.5 


3.1 


1.7  Confecuifioary  Prdcts. 

**«• 

5.4  Beverages  (alcoholic  h  non-alcoholic)  11.1 


7*0  Miscellaneous  Prdcts^ 


2»8  Tobacco  Manufacturers 
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VALUES  (in  bllHons  of  dollars) 


Product 
Disseclnatlon 
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Consumer 
Ouclers 


99.7 


68.5 


Distributorfi 
&  Middlemen 


78.9 


29.2 


Manufacturers*  Salesmen, 
Consuncr  Outlets  Forward 
Vertical  Integration^ 


^^60.3  Retail  Food  Stores 

^75.9 

N 

12 

10.3  Public  Food-Service  Fstabliehnent 

^•3'Liqitor  Stores  v 

14        -  Q 

-•••y  Institutional  Food  Service 

3.6  State  &  Federal  Insrtitutions 

"7.2 

17 


2.0 


By-passing  Concuacr  Outlets 


120. 
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of  Supply 
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Markets 


TABL 

1965  SUPPLY  VALUES  (i 


Alterative  Production 
(processing) 


Fams 


A3. 5 


Fisheries 


.5 


Inpor  ts (-) Exports 
-1.1 


42.,  8 


Comiaodi^y 
Markets 


53.  A 


^•e  footnotes  At  end  of  tables. 
Hiaber*  cay  not  total  dut  to  rgundlng* 


15.6  Meat  Prdcts, 

8.3  Dairy  Prdcts, 

5.1  Canned.  Cured  &  Frozen  Foods 

6.0  Grainrill  Prdcts. 

2.8  Bakery  Prdctsr, 

l.A  Sugar 

1»2  Confectionary  Prdcts. 

3.6  BevWages  (alcoholic  h  non-alcoholic) 


Misce^ 

laneous  Prdcts. 

Tobac 

so  Manufacturers 

• 

18.6 


11.6 


8.2 


8.4 


5.9 


2.1 


2.3 


7.7 


9.2 


4.7 
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TABLE  II 
VALUES  (in  bUlions  of  dollars) 


18.^ 


U.6 


8.2 


8.4 


5.9 


2*1 


2.3 


7.7 


9.2 


4.7 


Product 
Dlsseginatlon 


78.6 


57.7 


Dlstributorsl  65.7 
&  Middlcnen 


Consuner 
Outlets 


16.5 


Manufacturers*  Salesmen, 
Consumer  Outlets  Forward 
Vertical  Integration 


53.1  Retail  Food  Stores 


=^66. 8 


^^8.5  Public  Food-Service  Establishaeat  ^^21.4 


19 


14 


16 


5.0  Liquor  Stores 


Instltutlonnl  Food  Service 


State  &  Federal  Institutions 


17 


4.5 


By-passing  Consuaer  Outlets 


11 


13 


15 
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94.6 
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Initial  Sources 
of  Supply 


Commodity^ 
Markets 


Alterative  Production 
(processing) 


Aggregate 

if  Prod,  workers  -  1.1 
i?  Man  hours  -  2263.1 


Total  wages  -^$6773. 
Ave.  Hr.  Wage  -  $3.0 


2 


d  hired  fara  labor 
1.2  million 

Total  wages  paid  to 
hired  fan:  labor 
$3.:  million 

Wage  races  per  day 
v/board-$10.10 
w/o  board-$10.90 

Fl stories 

^  fijherzan  cnjployed 
.1  million 


Hports(-)  Exports 


Commodity 
Markets 


^  footnotes  at  end  of  tables, 
^'unbers  nay  not'  total  due  to  rounding. 


Meat  Prdcts. 

Workers  -  .3 
Hrs.  -  510.2 
Dairy  Prdcts. 

Workers  -  .1 
Hrs.  -  205.1 


Wages  -  $1,609.0 
Ave.  Hr.  Wage  -  $3.20 

^Jages  -  $620.9 
Ave.  Hr.  Wage  -  $3.00 


Canned,  Cured  &  Frozen  Foods 

Workers  -  .2       Wages  -  $1,098.4 


Hrs.  -  442.3 
Grainrlll  Prdcts. 

Workers  -  .1 
,....Hr§..,  -.168.2 
Bajcery  Prdcts. 

Workers  -  .2 
Hrs.  -  324.5 

Sugar 

Workers  -  .0 
Hrsp^  53.6 


Ave.  Hr.  Wage  -  $2.50 

Wages  -  $537.8 

Ave.  Hr.  Wage  -  $3. 2a 

Wages  -  $988.7 

Ave.  Hr.  Wage  -  $3.00 


Wages  -  $178.5 
Ave.  Hr.  Wage  -  $3.30 
Confectionary  Prdcts. 

Workers  -  .1       Wages  -  $351.8 

Hrs.  -  133.9       Ave.  Hr.  Wage  -  $2.60 

Bevcr<??>(^s  (alcoholic  &  non-alcoholic) 
VJorkers  -  .1       Wages  -  $821.2 
Hrs.  -  230.7       Ave.  Hr.  Wage  -  $3.60 

Miscellaneous  Prdcts. 

$566.7 


Workers  -  .1 
Hrs.  -  194.6 


Wages 

Ave.  Hr.  Wage  -  $2.90 
Tobacco  Manufacturers 

Workers  -  .1       V/ages  -  $327.8 

Hf8.  -  117.1       Ave.  Hr.  Wage  -  $2.80 
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T/^LE  III- 
1969  LABOR  STATISTICS 


Product 
Dissemination 


Distributors 
{  &  Middlemen 


?  of  nonsapfervlfirory  

employees  -  .S^flillllm 

Ave.  weekly  hours      -  40.4  hrs. 

Ave.  hourly  earnings-  $3.00 

Estimated .total 

wages  paid  -  $2,883.3  million 


Manufacturers*  Salesmen, 
Consumer  Outlets  Forward 
Vertical  Integration 


By-passing  Consumer  Outlets 


3- 


Consumer 
Outlets 


Retail  Food  Stores 

I?  of  nonsupervisory  er.ployee*  -  1.6  million 

Ave.  Weekly  hourr.  -  32.5 

Ave.  hourly  earnings  -  $2.71 

Estimated  total  vAges  paid- $6904.6ti±lllcti 

Subllc  Food-Serv<.cc  Kstahllshncnt 

of  nonsupervicory  employees  -  2.3  million 

Avei  wcekly-liour-^  ^  SI.  9     - 

Ave  hourly  camlngc  -  $1.73 

Estljaated  total  vagefi  paid- §6243. 6 million 


Liquor  Stores 

d  0-  employees  -  .1  million 


8 


institutional  Food  So^^ice 


State  &  Federal  ^nstltutf.ons       — ^ 
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Initial  Sources 
of  Supply 


i  hired  farm  labor 
1.5  million 

Total  wages  paid  to 
hired  farm  labor 
$2.8  million  . 

Wa^^e  rates  p^r  day 
v/board-$7U0 
2/0  board-^$7.60 

^KI sherles  ^ 

fjlsheman  employed 
«1  million 


!mporcs(")Exports 


CoiCTodlty  ^ 
Markets 


Commodity 
Markets 


lS±  fc-otnotes  at  end  of  table*. 
^    Numbers  asy  not  total  due  to  rounding. 
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TABLE  IV 
1965  LABOR  STATIS 


Alterative  Production 
(processing) 


Aggrepate 

a  Prod,  workers  -  1,1 
^  Man  hours  -  2214.0 


Total  wages  -  $5429.2 
Ave.  Hr.  Wage  -  $2^50 


Meat  Prdcts. 

Workers  -  . 2 
Krs.  -  474.5 
Dairy  Prdcts. 

Workers  -  .1 
Hrs.  -  238.6 

Canned,  Cured  &  Frozen  Foods 

Workers  -  .2  .  Wages  -  $804.1 
Hrs.  -  409.0 

GrainTTlll  Prdcts. 
Workers  -  .1 


Wages  -  $1275.1 
Ave.  Hr.  Wage  $2.70 

Wages  -  $579.7 
Ave.  Hr.  Wage  ~  $2.40 


Ave.  Hr.  Wage  -  $2.00 


Wages  ~  $429.3 
Ave.  Hr.  Wage  -  $2.60 

Wages  -  $830.3 
Ave.  Hr.  Wage  -  $2.50 

Wages  -  $151.3  * 
Ave.  Hr..Wage  -  $2.80 


Hrs.  -.164.4 

Bakery  Prdcts^ 

Workers  ~  .2 
Hrs.  -  332.3 

Sugar 

Workers,  -  .0 
Hrs.  -  54.5 

Confectionary  Prdcts. 

Workers  -  .1       Wages  -  $269.8 

Hrs.  -  127.5  '    Ave.  Hr^  jJage  ~  $2.10 

Beverages  (alcoholic  &  non-alcoholic) 
V/orkers  -  .1       Wages  -  $644.0 
Hrs.  -  219.8       Ave.  Hr.  Wage  -  $2.90 

Miscellaneous  Prdcts. 

Workprs  -  .1       Wages  -  $445.7 

Hrs.  -  193.6       Ave.  Hr.  Wage  -  $2.30 

Tobacco  Manufacturers 

Workers  -  .1       Wages  -  $286.9 

Hrs.  -  125.7       Ave.  Hr.  Wage  -  $2.30 


'  TABLE  IV 
1965  LABOR  STATIST 


Product 
Dissemination 


Consumer 
Outlets 


Distributors 
&  Middlemen 


j?  of  Adnsup'ervrs'ofy 

employees  -  .5  million 

Ave.  weekly  hours     -  41.1  ^^^^ 

Ave.  hourly  earnings-  $2.40 

Estimated  total 

wages  paid  -  $2183.4  million 


hkinuf acturcrs*  Salesmen^ 
U>,nsumer  Outlets  Torvard 
Vertical  Integration 


By-pASslng  Consumer  Putlecs 


'Retail  Food  Stores 

^  » 

of  nonsuper\'l6ory  employees  -1»4  millioa 
Ave.  weekly  hours  -  34.3 
Ave.  hourly  earnings  -  $2.06 
Estimated  total  wages  paid- $4820.0 million 


Sublic  Food-Scrvlcfe  Fstablishment 


of  nonsupervt;sory  employees  -1.9  million 

Ave.  weekly  heard'-  35 v2  ' '  

Ave.  hourly  earnings  -  $1.30 

Estimated  total  wages  paid- $4239.4 million 


Liouor  Store*: 

^  of  employees^  .1  nillion 


8 


Institutional  r'ood  Service 


of  employees  .1  million 

9 

State  &  Federal  Ins ft^tu Lions 
i  of  employees  -  ,0^ million 
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Footnotes  for  Table  I  and  II 

1^    Statistical  Abstracts^  of  U>  sA  1972,  pg.  596,  #987,  total  value  of 
farm  output  Including:    cash  receipts  from  farm  marketings  and 
CCC  loans,    farm  products  consumed  directly  in  farm  households, 
change  in  fariri  inventories,  and  gross  rental  value  on  farm 
houses  ($2.3  and  $2.8^bllllon  in  1965  and  1969  respectively). 

2.  Statistical  Abstract  of  U.  SL. ,  1972,  pg.  638,  #1068,  Fisheries 

quantity  and  value  of  catch  by  states  in  regions — values  repre- 
sent the  value  of  fish  to  fishermen.  V 

3.  Bus.  Stat. ,  1971,  pp.  112  and  117,  Foreign  Trade  of  the  U.  S.  Value 

of  Importa  and  exports.    Figures  Include  food  and  live  animals,  , 
beverages  and'tobaccQ.     (For  1969  statistic.)    Bus,  gtat. , 
1967,  pp.  112  and  117,  corresponding  to  the  previous  (for  1965 
statistic) . 

4.  The  value  added  in  commodity  markets  was  derived  by  subtacting  the 

total  value  of  the  initial  sources  of  supply  from  the  total 
input  value  of  a].teratlve  processing.    The  value  added  may  be 
overstated  as  lt\inay  contain  the  values  of  initial  sources  of 
supply  not  determined,  such  as  salt  mining  in  addition  to 
commodities  bypassing  ^alterative  production  such  as  fresh  farm 
to  store  or  home  foods. 

5.  Annual  Survey  of .Manufacturers ,  1969,  Table  I,  general  statistics 

.pf^.  industry  groups.     (For  1969  statistics).    Annual  Survey  of 
Manufacturers,  1965,  Table  I,  general  statistics  for  industry 
groups.  (For  1965  statistics).    The  value  of  the  supply  inputs 

•were  found  by  subtracting  the  value  added  by  manufacture  from 
the  value  of  shipments  which  accounts  for  the  output  values. 

6.  Statisliical  Abstracts  of  U.  S.  ,  1972,  pp.  750  &  751,  #'s  1247  & 

1250.    Meirchant^  wholesalers — estimated  sales  by  kind  of  busi- 
ness and  merchant  wholesalers  operat;ing  receipts  and  value 
added,  respectively.    The  input  figures  for  1969  and  1965  were 
derived  as  follot^s.    For  1969  the  percentage'  value  added  from 
1967  was  multiplied  against  the  1969  estimated  sales  and  then 
subtracted  from  1969  estimated  sales.    For  1965,  the  percentagfe 
value  added  of  1963  &  1967  wfere  averaged,  then  multiplied 
against  the  1965  estimated  sales  and  then  subtracted  from  the 
1965  estimated  saleg^^i 

7.  Statistical  Abstracts  o'f  U.  S.,  1972. "^pg.  750,  #1247.  Merchant 

wholesalers  estimated  sales  by  kind  of  business  1960-1972.  The 
figures  used  in  Statistical  Abstracts  of  U.  S.  wer^^-darived 
^from  U.  S.  Bureau  of  the  Census,  Monthly  Wholesale  Trade  Report. 
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8.  This  value  wa§  derived  by  subtracting  the  value  of  food  by  passing 

consumer  outlets  and  the  value  of  food  going  into  distributors 
and  middlemen  from  the  value  of  output  from  alterative  pro- 
duction. 

9.  U.  S.  Dept.  of  Commerce,  O.B.E,    Business  Statistics,    1971,  pg.59. 

U.  S.  Dept.  of  Commerce,  O.B.E.    Business  Statistics,  1967, 
pg.  57.    Domestic  trade — retail  trade — food  group  st;pres  (for 
1965  statistic). 

•  ♦ 

10.  .S.  Dept.  of  Commerce,  O.B.E.    Business  Statistics,  1971,  pg.  59. 

Domestic  trade — retail .trade— eating  and  drinking  places  (for 
1969  statistic) c    U.  S.  Dept.  of  Commerce,  O.B.E.  Business 
Statistics,  1967,  pg.  57.    Domestic  trade — retail  trade — eating 
and  drinking  places  (for  1965  statistic).    The  eating  and 
drinking  place  statistic  includes  testaurants  found  in  hotels, 
Aisement  places,  drug  and  proprietary  stores  in  addition  to 
restaurants  found  at  other  such  places. 

11.  U;  S.  Dept.  of  Commerce,  Oofe.E.    Business  St^(.stics,    1971,  pg.  59. 

Domestic  trade—retail  trade—liquor  stores  (for  1969  statistic. 
U.  S.  Dept.  of  Commerce,  O.B.E.    Business  Statistics,  1967, 
pg.  57.    Domestic  trade — retail  trade — liquor  stores  (for  1965 
statistic). 

12.  S.  Pept;  of  Agr.  Stat.  Bui.  #491 >  Sept.  1972  (for  1969  statistic). 

The  1965  input  value  was  derived  by  multiplying  the  percentage 
value  of  the  1969  input  of  the  1969  output  against  the  1965 
output. 

13:    U.  S.  Dept.  of  Agr.  Stato  Bui.    /M91,  Sept.  1972.    The  total  retail 
value  of  public  food  service  establishments  and  institutional 
food  service  was  given  ag  $27.30  billion  in  1969.    The  retail 
value  of.institutional  food  service  establishments  .was  derived 
by  making  a  proportional  division  of  the  total  retail  value 
based  on  the  determined  proportion  of  wholesale  values  within 
the  study.     (For  1969  statistic,  no  statistic  available  for 
1965.) 

14*    U.  S.  Pept.  of  Agr.  Stat.  Bui.  #491,  SepX.  1972.'  Total  input  food 
value  of  institutional  food  service  for  19(59  including:  hos- 
pitals; sanatoria,  convalescent,  or  rest  homes,  homes  for 
children,  the  aged,  handicapped  or  mentally  ill;  colleges, 
universities  and  normal  schools,  and  other  institutions.  Figure 
excludes  state,  iQcal,  and  federal  governtnent  institutions  ^ 
(1965  statistic  unavailable).  J 

15.    U\  S.  Pept>  of  Agr.  Stat.  Bui.  #476,  Nov.  1971.    Figure  includes 
military  service,  federal  hospitals federal  and  state. cor- 
rectional institutions,  in-transit  feadin  operations  and  board- 
ing houses.     (For  1969  statistic,  1965  statistic  unavailable.) 
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16.  U>  S>  Dept>  of  Agr>  Stat>  Bul>  //476>  Noy.  1971.*    (For  1969  statis-;         *'  . 

tic  unavailable.)  "        *    "*  '  ,    *  '  *  .  . 

17.  The  value  of  food  by  passing  consumer  outlets  was  derived  by  sub- 

tracting the  total  retail  value  of  consumer  outlets  rfrom  the 

«    »         •         *  •  « 
total  consumer  expenditures  onvfood  and  beverages.'  . 

18.  *  National  Commission  on  Food  Marketing,  report:    Foo4  from  Farmer  ^ 

to  Consumer,  June  1966.    Estimated^the  gross  margin  'iijclud-     ^    x  ^ 
in§  retailers  operating  expenses  and  profits  to  be  between     ^  ^ 
19  and  22  percent  of  sales  depending  on  the  firm  and  the  \ 
services  rendered.  The  statistic  was  derived  Tjy  multiplying* 
the  average  margin  (20.5%)  against  the  retail  value  and  then 
subtracting  that  sum  from  the  retail  value. 

19.  National  Commission  on  Food  >rarketing,  report:    Food  from  Fanner 

to  Consumer',  June,  1966.    Ibid. , 

20.  U.  S.  Dept.^of  Commerce,  O.B.E.    Business  Statistics,  1967  &  1971, 

pg.»l.    National  product,  personal  /consumption  of  food  and 
beverages.  **s^  ,  .  ^ 

NOTE:    The  combined  value  of  //7  and  //8  may  be  larger  than  the  combined 
value  of  //12,  //14,  //16,  //18,-  and  //19  due  to  the  understated 
value  of  //14  and  //16  as  a  consequence  of  unavailable^inf orraation. 
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Footnotes  for  .Table  III  and  IV 

( 

1.  U,  S.  Dept.  of  L.,  B.L.S/    Handbook|of  Labor  Statistics  >  Table 

45,  Farm  Employment  and  Wage  ^tes.    U,  S.  Dept.  of  Commerce, 
Statistical  Abstracts  of  .U.  S.,  1972,  Table  987,    Farm  In- 
come and  Expenses , 

2.  U,  S.  Dept.  of  Commerce,  Statistical  Abstracts  of  U.  S> ,  197^, 

Table  1062,  fisheries,  employment,  fishing  craft,  and 
establishments • 

3.  Annual  Survey^^^Tlt^uf acturers ,  l969 ,  1965,  Table  I,  general 

statistics  forMndustry  groups .    Average  hourly  \7age  was 
found  by  dividing  wages  by  th^  number  of  man  hours  In  each 
division.  ,  A 

4.  ^  U.  S.  Dept.  of  Labor,  B.L.S.    Bulletin  j?1312-9.    Employment  and 

Earnings,  United  States  1909-72,  (sic  50^)-^^^gi^i^rles  and 
,  related  products.    Estimatea  total  wages  paid  wak  derived 

'^by  multiplying  average  weekly  hours  against  fifty  weeks 
against  average,  hourly  earnings  times  the  number  of  non-^^^^*"''^ 
supervisory  employees.    There  is  no  distinction  made  for  the 
type  of  wholesaling  Injjolved*^  whether  it  be  independent 
wholesalers  or  manufacturer  salesmen  or  consiimer  outlets 
forward  vertical  integration. 

5.  U.  S.  Dept.  ^of  Labor,  B.L.S.    Bulletin  j?1312-9.    Employment  and 

Earnings  United  States  1909-t72,  (sic54)  food  stores. 
^  Estimated  total  wages  paid  was  derived  as  .follows:  average 

weekly  hrs.^'X  50  weel^    X  average  hr«  earning  X  #  of  non- 
supervisorv^esnnloyees . 

^   )  . 

6.  U.S.  Dept.  of  Labor,  fe.L.S.    Bulletin  #1312-9.    Employment  and 

'    Earnings  United  States  1909-72,  (sic  58)  eating  and  drinking 
places^    Estimated  total  wages  paid  was  derived  as  follows: 
average  weekly  hrs  X  50  weeks^  X  average  hr.  earnings  X  # 
of  nonsupervisory  employees. 

7.  U.  S.  Dept.  of  Labor,  B.L/S.    Bulletin  #1312-9.    Employment  and 
Earnings  United  States  1909-72,  (sifc592) ,  liquor  stores, 
figures  do  aot  include  average  weekly  hrs.  cnsk^ekly  earning^. 

8.  U.  S,  Dept.  of  Labor,  B.L*S.  gulf e tin  #1553 >  1966,  hospitais* 

Includes  l^l^or  involved  lit' hospital  food  service  (for  1965 
statistic). Statistic  not  available  for  1969. 
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9..  U.  S.  DeptC  of  Labor,  B.L.S Bulletin  #1553.  1966,  hospitals. 

Includes  labor  involved  in  food  service  in  state  and  local 
'"government  run  hospitals*  (for  1965  statistic).  Statistic 
not  available  for  1969. 
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The  Bureau  of  Labor  Statistics  (BLS)  Employment  Model 

t 

Introduction 

T^X^ovide  a  framework  for  the  future  occupational  outlook  and 
thereby  to  direct  th^appropriate  manpower  allocation,  the  Bureau  of 
Labor  Statistics  conducts  a  coordinated  program  which  includes  detailed 
projections  of  the  labor  force,  aggregate  and  industry  demand,  output, 
employment,  and  occupational  projections. 

A  short  bibliography  accompanies  this  section. 

/"^ 

Overview  of  the  BLS ^Employment  Model 

The  construction  of  a  proj^ected  economy  is  based  ^primarily  on  the 
disaggregation  and  distribution  of  the  projected  economic  activity  or 
real  Gross  National  Product  for  a  specif ied^year.    The  Bureau  of  Labor 
Statistics  has  focused  its  projections  on  three  alternative  years,  197G, 
1980  and  1985.    This  potential  real  GNP.  is  estimated  as  a  multiple  pro- 
duct by  combining  projections  of  total^  employment  [JLabor  force —  (unem- 
'ployment  rate  x  labor  force)]  with  projections  of  .annual  hours  ^.er 
worker  and  output  per  man  hour  with  separate  estimates  being  made  for 
the  government  and  private  sectors  of  the  economy.    Potential  GNP  is 
then  distributed  among  expenditure  components  as  the  sum  of  private 
consumption,  government  cdlteumption,  private-domestic  investment  and 
net  foreign  demand.    Private 'consumption  is  divided  by  85  separate 
consumption  functions  into  categories  of .  cons'umer  expenditures.  The 
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potential  ^NP,  expressed  as  "final  demand,"  is  then  distributed  through 
out  the  economy  by  an  input-output  system  which  translates  such  final 
demands  as  the  demand  for  foOd  into  the  outputs  requ^ired  from  all  indus- 
tries, regardless  of  the  degree  to  which  the  industries'  products  are 
sold  directly  to  consumers,  ^  The  total  output  requirements  for  each 
industry  can  then  be  computed  as  the  sum  of  final  and  intermediate 
demand.    To  obtain  the  projected  industry  employipent^,  output  require- 
ments are  equated  with  the  employment  necessary  to  produce  that  ajiount 
of  output,  given  output  per  man  hour  and  annual  hoiirp  per  Worker.    The  ' 
aggregation  of  employment  in  each  of  the  87  industries  should  equal 
total  employment  'previously  defined  a!^'  the  labor  force  minus  unemplpy- 
ment.      Industry  emp]rtyment  is  further  disaggregated  into  projections 
of  occupational  requirements.    Industry  occupational  matrices  divide 
total  U.  S.  employment  into  160  occupations  cross-classified  by  116 

industries.    The  matrices  rfely  heavily  upon  the  1970  U.        Census  • 

^  '  '         2  ' 

Bureau's  Occupation  by  Industry  Report    with  attention  accorded  to 

employment  data  from  a  number  of  sources  considered  preferable,  to 
3 

census  data.  The  occupational  structure  of  each  industry  was  {jrojected 
from  historical  statistics,  occupational  trends  between  1950"  anS  1970,^ 


^See  Diagram  I  for  diagramatic  description  of  interrelationships.  Dept. 
of  Labor,  BLS,  Patterns  of  Economic  Growth,  Bui.  J?1672,  1970*  , 

7  ^'        /  •    ^  .  '  '  "  . 

U.  S.  Bureau  of  Census,  U.  S.  Census  of  Population,  1960,*  SuTTject  Re- 
ports, Occupation  by  Industry.  f 

i 

3 

U.  S.  Dept.  of  Labor,  GLS,  Bui.  s?l737.  Tomorrow's  Manpower  Needs,  oe, 
5,  1971.  ^      .  •  .  ^ 

4  U  '        .  •  .  ' 

S.  Dept.  of  Labor;  B.S,  Report  305,  Occupational  Employment  Statis- 
r  tics.  Sources  and  Data,  1966. 
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and  other  factors  that  might  influence  occupational  structure  like 
expected  new  technology  and* changes  in  products.     In  addition,  employ- 
ment in  each  industry  was  estimated  using  regression  analysis  with 

,  assumptions  consistent  with  the  overall  model.    Equations  were  developed 
which  related  industry  wage  and  salary  employment  in  the  1947-1969  per- 

.  iod  witih  different  combinations  of  the  primary  economic  variable  con- 
sidered stra^^egi^  in  determining  long-r^an  changes  in  aggregate  employ- 
ment with. the  combination  of  variables  providing  the  best  statistical 
tests  selected  as  final  estimates.    Finally,  industries  were  studied 
individually  anjd  factors  expected  to  influence  their  future  growth 
were  examined.    This  approach  especially  suited  industries  in  which 
past  trends  in  employment  were  not  indicative  of  future  trends  and  for 

r  ■ 

which  the  model  provided  unacceptable  results  of  unreasonable  employ- 
meht  projections  or  poor  statistical  tes^s. 

Results  obtained  from  input-output  analysis,  individual  industry 
studies,  regression  eq^j^tions,  and  qualitative  inforioation  concerning 
*  technology  and,  the  structure  of  the  industry  were  used  to  determine 
employment  projections  for  each  industry.    The  projections  were  then 
reviewed  to  assure  balance  of  productivity  expectations,  real  GNP,  and 
civilian  labor ^force  projections,  as  well  as  projections  consistent 
with^the  overall  assumptions  of  the  model. 

■  Assumptions »  Terms,  and  Methodology  ^  ^ 

The  simple  outline  of  the  BLS  employment  projection  model  described 

in  the  previous  paragraphs  aftord  a  framework  in  which  the  assumptions, 

terms,  and  methodology  of  the  model  can  be  more  rigorously  examined, 
* 
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The  estifiiates  of  target-year -d^and, -output,  and , employment  are  ^ 
projections.    Therefor'e,  they  are  functions  of  assumptions  as  to  what  • 
the  country  will  be  like.    Several  assumptions  have  been  used,  but  it 
is  important  to  note  that  assumptions  are  alterable  as  conditions 
change.     (The  further  projections  are  made  into  che  future,  the  more 
suspect  an  assumption's  validity.)    The  several  assumptions  include 
these:    Fertility  rates  will, be  lower;  the  institutional  framework  of 
the  American  economy  will  not  change  radically;  and  economic,  social, 
technological,  and  scientific  trends  will  continue,  including  values 
placed  on  work,  education,  income  and  leisure. 

We  turn  nowyto,  the  employment  projections  generated  by  this  modele 
The  following  section  examines  the  trends  of  the  1960 's  utilized  by 
the  employment  model.    Then  it  proceeds  to  the  model's  food  and  food- 
service  industry  projections. 
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The       S*  Food  Industry  and  Labor  Force: 
Projections  to  J.985 


Introduction 

The  purpose  of  this  section  is  to  present  an  overview'  of  the  U,  S 
labor  force,  particularly  as  it  applies  to  the  food  and  food  service 
industries ♦ 

Presented  first  is  a  short  summary  of  the  U«  S«  food  and  food 
service  industry  and  its  labor  force  as  it  existed  in  the  1960 's — or 
what  the  labor  force  looked  like  in  the  past*    The  second  part\of  the 
report  projects  the  U*  S*  labor  force  to  1985—or  what  the  labor  force 
will  look  like  in  the  future*    In  all  cases,  we  have  attempted  to  show 
the  relationship  between  the  projected  labor  force  and  the  food  and 
food  service  industries* 

Other  aspects  of  the  U*  S *  economy  affect  the  food  industry  and 
the  labor  force  as  well,  these  areas  are  also  covered  in  this  section 
and  include  (1)  growth  in  population,  (2)  gross  national  product,  and 

(3)  per  capita  income  and  consumption* 

*  ^ 
Like  the  two  preceding  sections,  this  section  contains  a  short 

bibliography. 
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The  Food  Industry  and  Labor  Force;    1960 's 

The  food  processing  Industry*    In  1965  personal  consumption  expendi- 
tures for  food  were  about  $85  billion.    This  amount  represented  almost 
20  percent  of  all  personal  consumption  expenditures,,  making  food  the 
largest  single  category  of  private  personal  consumpl:ion.^ 

The  economic  significance  of  the  food  manufacturing  and  processing 
industry J)ec^  when  it  is  .compared  with  other  manufacturing 

industries.    "Basic"  industries  like  primary  metals,  motor  vehicles,  and 
petroleum  are  overshadowed  by  the  food  manufacturing  and  processing 
industry.    Total  employment  in  the  food  industry  is  almost  40  percent 
greater  than  in  primary  metals,  more  than  twice  that  in  motor  vehicles 
and  over  ten  times  greater  than  in  petroleum  refining. 

"Value  added"  in  the  food  industry  in  1963  was  32  percent  greater 
than  in  primary  metals,  54  percent  greater  than  in  motor  vehicles,  and 
more  than  five  times  greater  than  in  petroleum  refining.    By  these 
measures  the  food  manufacturing  and  processing  industry  is  the  largest 
single  segment  of  American  industry. 

The  food  manufacturing  and  processing  industry  has  experienced  sub- 
stantial growth  during  the  post-war  period.    Sales  of  corporations  pri- 
marlly  engaged  in  the  production  of  food  and  kindred  products  rose  from 

$32.6  billion  in  1947  to  $57.5* billion  in  1962,  and  increase  of  over  76 
2 

percent.      Part  of  this  growth  is  attributable  to  growth  in  population 

^The  Structure  of  Food  Manuf acttiring — A  Report  by  the  Staff  of  the 

Federal  Trade  Commission >  Technical  Study  #8,  National  Commission 
on  Food  Marketing,  June  1966. 

2.    Ibid.  ,  p.  -14  '  " 
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and  increased  urbanlzalrlon  during  this^^period as  wi±  as  an  11  percent 
increase  in  prices.    However,  a  fundamental  change  occurred  in  the  buying 
habits  and  tastes  of  consumers 'during  this  period.    In  earlier  years, 
the  housewife  spent  a  great  deal  of  time  preparing  meals  from  a  relatively 
raw  state  of  ingredients.    During  the  1960's  and  1970'8,  a  substantial 
part  of  the  preparation  of  food  began  to  t^e  undertaken  by  the  manufacturer. 
As  a  result,  many  products  may  be  served  with  a ^minimum    of  home  prepara- 
tion, and  the  "value  added"  as  a  percent  of  sales  for  these  process^ 
foods  is  considerably  higher  than  for  the  more  traditional  products. 

Retail  food  stores  are  the  principal  source 'o£  food  for  American  * 
consumers.    In  1963,  75.1  percent  of  the  value  of  food  consumed  in  the 

U.  S.  caine  from,  retail  food  stores,  compared  with  18*3  percent  for  eat- 

^*  3 
ing  places,  and  1.2  percent  for  food  produced  and  consumed  of  farms. 

There  are  more  retail  food  stores  in  the  iT.  S.  than  any  other  type 

of  retail  store,  except  eating  and  drinking  places.    When  classified 

together,  retail  food  stores  and  eating  and  drinking  places  accounted 

for  18.7  percent  of  all  retail  establishments  in  1963,  compared  with 

12*4  percent  for  gasoline  stations,  6.8  percent  for  apparal  and  assessory 

stores,  and  5»8  percent  for  auto  dealers. 

The  services  industry.    The  nearly  9.7  million  workers  who  were 
-5:  ^ 

employed  in  the  services  industry  in  1966  include  a  wide  rang'fe  of  occupa- 
tions.   These  include  policemen,  firemen,  cleaning  women,  theatre  ushers, 
barbers  and  laui^r esses.    The  largest^ group  of  service  workers,  however, 
are  in  pccupationa  relating  to  food  preparation  and  service.. 


3 

Organization  and  Competition  in  Food  RTetajLling,  Technical  Study  //7-,  , 
National  Commission  of  Food  Marketing,  June  1966. 


514 


TABLE  1 


Employ««$  on  Nonasrlculrural  Payrolli,  by  Indujiry  Division,  1919--66 
(In  thousands] 


Ymt  ftod  Moath 


JOlt.X  

}970  

1«1  

1«2  

JW3  

19?^  

1«5  

IKC  

1«7  

102S  

19»  

1930  

1931  

1932  

1W3  

1934  

JM5  

3936  

1937  

193S  

1939  

1940  

194J  

1942*  

1943  

1944  

IWi  

1946  

1947  

1948  

1919  

J950  

1951  

1952  

1953  

1954  

1955  

19M  

1957  

195S  

1950  

J960  

1961  

J962  

19C3..-  

19M  

19C5  

1966  

J9«7  

]9€8  


Jtnuftry  

y$hn3%tj  

Mtnjh  

April  , 

Mty  

Jun«  

July  

Auftist   , 

September  

\Octobcr  

NoTembor  , 

Dtceznber  , 


i96i 

January...  

Ftbruary  

MftTcb  

AprU  

w»y  

June  

July  

Aufusl..  

Bep^fmbcr  

October   .... 

NoTcmbcr  

December  


ToUl 


27.  CM 
27.350 
24.382 
25.SJ7 

n,m 

2S.040 
28. 77S 
29.119 
29.976 
30.000 
3U339 
29. 434 
26  649 
23.C2S 
23.  711 
25.953 
27.053 
29,GS2 
31.0:6 
29.200 
3a6IS 
32, 376 
36. 5M 
40.1>5 
42. 452 
41. 

40.3i>4 
41.C74 

4^^«l 

44.B91 
43.77S 
45.22> 
47.SI9 
45,825 
50.252 
49.022 
50.675 
52.4US 
52,  S14 
51.3(13 
53.313 
64.234 
'54.042 
55,590 
56.  702 
55.332 
60.  K'« 
64,034 
66.030 
6S.146 


64. 4Q5 
64,43S 
6(.  S^7 
6S2H 
65.  COO 
6«.4<X) 
66. 097 
05.  301 
66.656 
6^.S5S 
67, 3 '7 
67,  W3 


66,017 
66.393 
66,713 
67.*422 
67. 724 
63.7J4 
65,327 
68,503 
6S.923 
6f».?'>: 
69. 5S5 
70,123 


Mlnlnc 


1.133 
1.239 
962 

1.212 
1.101 
1.0^9 
1.1^5 
^1.114 
1.  o:0 
1.0^7 
1,000 
S73 
731 
744 
8^ 
f97 
946 
1.015 
S91 
fM 
925 
957 
Va2 
W5 
&92 

955 
«04 
930 
901 
929 

791 
7W 
822 
MS 
7M 
732 
712 
672 
6'0 
6-^5 
634 
M> 
6>7 
616 
625 


613 

COS 
610 
617 
622 
636 
610 
624 
613 
€05 
605 
602 


5M 
591 

y)4 

t>6 
631 
647 
652 

6(G 

5r>3 

639 
637 


Cod  tract 
construc- 
tion 


1.021 

1,012 
1.185 
1.2.^ 
1.3JI 
1.446 
1.5W 
l.oOtS 
1.606 
1.497 
1.372 
1.214 
970 
809 
862 
912 
1.145 
1.112 
1,055 
1,150 
1.2*4 
1.790 
2.170 
1.567 
1.094 
1,132 
1.601 
1,9S2 
2.  t,C9 
2. 165 
2.3§3 
2.6(^3 
2,6Jft 
2. 02Jj 
2.61* 
2.^ 
2.9091 
2, 923 
2.7:& 
2.  WO 
2.8^, 
2.816 
2.902 

2.  ?fj3 
3.050 

3.  Ks6 
3.275 
3. 203 

3, 2yj 


2.910 
2. 824 
2. 875 
3.053 


3. 475 
3. 5^ 
3.440 
3.3«il 
3.307 
3, 134 


2. 771 
2,803 
2.<>67 
3. 157 
3,255 
3.3S7 
3,4''S 
3.553 
3.515 
3. 4^-* 
3.374 
3,241 


MtnufftCturiuc 

Dur- 

Non. 

Total 

able 

durable 

10.650 

10.65S 

9. 120 

10.300 





9.671 

........ 

9.9J9 

10,156 

10.001 

9.947 

10.702 

9. 5G2 

8.170, 

6, 931 

7.397 

8.501 

9. 060 

9.827 

10.794 

9.440 

10.278 

4.715 

5.564 

10.^-^5 

5. 363 

5.622 

13. 192 

6.5<.$ 

6.225 

15.2-^ 

8. 82  J 

6. 45S 

17.00-2 

ll.aS4 

6. 518 

17.328 

10. 856 

6.472 

15. 524 

9.1174 

6.4M 

14,703 

7.  742 

0.W2 

15. 545 

8.3^5 

-7. 1'Ji 

15. 5^2 

8. 326 

7. 2K 

14.441 

7. 4.^9 

6.9'J 

15.  241 

8,|i01 

7.147 

16.  VK\ 

9.O^0 

7.  '<iO\ 

16.6.32 

9. 340 

7.?i>4 

i7.540 

10.  no 

7. 435 

16.314 

9. 1'29 

7.1?5 

16.  &M-2 

9  541 

7.3i0 

17.243 

•  9.834 

.  7.409 

,  17.174' 

9. 856 

7.319 

l.^94^ 

8. 8.t0 

7.116 

10.675 

9.  373 

7.3.13 

\  16, 796 

9.459 

7,33>M 

*  16.  a.tj 

9.  070 

7.256 

16. 853 

9,4S0 

7. 373 

16. 905 

9.616 

-  7.3*0 

17. 274 

9.816 

7.458 

is  0i  '2 

10.  m 

7.M6 

19,214 

11.2S4 

7,  OJO 

10.434 

11.  4  22 

8.012 

19, 740 

11,  578 

8,162 

19. 409 

11,491 

7.918 

19.3i>2 

11.476 

7,000 

1^355 

11.  4M 

7,m 

19. 272 

11.3''2 

7.8>0 

1  1'>.225 

11.377 

7.845 

1  10.475 

11,477 

7.9'.»3 

1  1^245 

n;305 

7.943 

VK  .^3  5 

11.303 

8.172 

P.  546 

11.346 

8.200 

l'».  4f>l 

11.321 

8. 170 

l'.>.  660 

11.534 

8. 126 

19.609 

11.525 

8,084 

19.308 

11.450 

7.939 

19. 425 

11,  43  J 

1,Wj 

19.447 

11.440 

8, 007 

P.  507 

ll.W 

8,0>j0 

11.531 

8.C3S 

W  8'>7 

11.673 

8.210 

l'.».i20 

11.  5^4 

8,145 

19.8S4 

11.4*^6 

8.3<iS 

20. 023 

11.6.^5 

^.3i.3 

P.  90*) 

1U663 

8.336 

20.015 

11.735 

1. 2^0 

19.900 

11. 753 

8.237 

Tran'por 
tatiou 
and 

public 
utilities 


3.7)1 
3.998 
3.459 
3.505 
3.882 
3.807 
3.826 
3.042 
3.835 
3.82S 
3.916 
3.6S5 
3,254 
2.816 
2.672 
2,750 
2.786 
2. 973 
3.134 
2.863 
2.936 
3.0JS 
3.274 
3.460 
3.647 
3.829 
3.900 
4.061 
4. 166 
4. 189 
4.001 
^4.034 
i2J6 
4,248 
4.200 
4.0b4 
4.141 
4.244 
4.241 
3.976 
4.U11 
4.004 
3.903 
3.906 
3.903 
3.9.M 
4.Ca6 
4, 1.M 
4.271 
4,348 


4. 183 
4. 177 
,  4.:!00 
4.182 
4.260 
4.314 
4.313 
4.331 
4^3.N 
4. 2- "3 
4.318 
4,311 


4.25? 
4.264 
4.270 
4.206 
4.2CS 
4.375 
4.301 
4.410 
4.417 
4.400 
4.414 
4.409 


Wholesale  and  retail  tradi 


Total 


4.514 
4.467 
4,589 
4.903 
5,290 
5. 407 
6.576 
5,784 
5.905 
5.8f4 
6.  It3 
5.7W 
5.284 
4.6*r 
4.755 
5,2S1 
5.431 
5.809 
6.205 
6, 179 
6. 4-26 
6. 7:0 
7.210 
7.118 
6^^?2 
7.055 
7.314 
t.376 
8.955 
9.272 
9.  204 
9.3^ 
9.742 
lO.OOt 
10.247 
10, 235 
10. 5*15 
10. 8^ 
10, 8« 
10.750 
11.127 

11.337 

ii.yxj 

11,778 
12. 160 
12. 716 
13.215 
13, 613 
14,111 


13.254 
13.116 
13. 230 
j3.303 
13,478 
13.624 

13. eo5 

13.610 
13. 672 
13.  757 
14.017 
14.618 


13.602 
13.585 

13.  m 
13.910 
13. 0^) 
14. 13:^ 
14. 112 

14.  141 
14.208 
14.328 
14.561 
15. 124 


Wholesale 
trada 


1.6M 
1.754 
1.873 
1,821 
1.741 
1,762 
1,862 
2. 190 
2.361 
2.4S9 
2.  4^7 
2.518 
2.606 
2.fiS7 
2. 727 
2,739 
2. 796 
2.K^l 
2.Py3 
2,S4S 
2,016 

-  3.6o* 

2.903 
3.0'i6 
3. 104 
3.189 
3.312 
3.437 
3. 53S 
3.669 


3.473 
3.456 
3.463 
3.47S 
3. 4S2 
3. 510 
3.571 
3.5'«ti 
3. 572 
3.5$8 
3.616 
3,620 


Ueutl 
trada 


3.5IU 
3. 572 
3.5S1 
3.504 
3.607 
3.690 
3.717 
3.727 
3.713 
3.735 
3.756 
3.766 


4.742 

4,9^^ 
5.33S 
5.2J7 
5.241 
5,296 
5. 4. '.2 

6.  ISO 
6.595 
6. 783 
6. 778 

6.8t;*t 

7. 136 
7.317 

7.  520 
7.400 
7.740 
7,974 
7.992 
7, 0^2 
8. 182 
8.3ii 
8.344 
8.511 
8. 675 
8. 971 
9.  401 
9. 803 
10. 074 
10,  442 


9. 751 

9,6^0 
9. 773 
9. 8H5 
9.  J* '6 
10. 07S 
10.034 
10.  014 
10. 100 
10.  l'?J 
10. 401 
10,998 


10. 035 
10.013 
10. 077 
10.316 
10.352 

10, 440 

10. 3  >5 
10. 4U 

10. 4  <5 
10.5*0 
10. 805 
11,358 


yi. 

nance, 
iQsur- 
ance. 
and  rea) 
estate 


1,111 
1,175 
1,163 
1,141 
1,190 
1,231 
1,233 
1.305 
1,367 
1.435 
1.019 
1.475 
r,407 
1,311 
1,295 
1.319 
1,335 
1.3SS 
1. 432 
1.425 
1,462 
1.50^2 
1.519 
1.533 
1.5*)2 
1.476 
1;497 
1.697 
1.754 
1.8.^ 
1.857 
1.919 
l.Wl 
2.009 
2.146 
2.234 
•2.335 
2.429 
2.477 
2. 519 
2,594 
2.660 
2.731 
2.800 
2.877 
2.957 
3. 

3,100 
3.217 
3,357 


3.108 
3. 127 
3. 150 
3. 173 
3. 103 
3.213 
3.278 
3, 2- '3 
3. 201 
3. 254 
3,2G0 
3,269 


3.252 
3.271 
3.2^ 
3:310 
3.3.'7 
3. 365 
3. 407 
3.430 
3.3»7 
3.401 
3,412 
3,421 


Services 


Government 


r 


Nfotal 


2.203 
2.3;3 
2.412 
2.503 
2. 6?4 
2,762 
2.869 
3.010 
3.16S 
3. 265 
3.4(0 
3.376 
3.183 
2. 931 
2.873 
'  3.058 

3.  n2 

3.3.^ 
3.515 
3.473 
3.517 
3.631 
3.921 

4.148 

4.  lt>3 
4.241 
4^719 
5,050 
5, 2."Xi 
.\  261 
5.3S2 

5.  576 

5.  730 
5.867 
6.0^2 

6.  274 
6  530 
6. 749 
6.8<X} 
7. 130 
7.423 
7.664 
8.028 
8, 325 
8. 709 
9.0<7 
9. 551 

10.  OCO 
10. 504 


9,6-52 
9. 730 
9,837 
9.OT0 
10.0" 


Federal 


2. 676 
2.603 
2. 528 
2. 5JS 
"2.6v07 
2, 720 
2.800 
2.810 
2,915 
2.995 
3.O05 
3.143 
3. 264 
3.  225 
3.166 
3.200 
3.4S1 
3.6CS 
3. 756 
3. 8S3 

3.  W5 

4.  -^2 
4, 6C0 

5.  4S3 
6. 0^0 
6.013 
5.9(4 
5. 595 
5.474 
5.650 

5.  856 

6.  a26 
6.  SvO 
6.  (>"0 
6.615 
6.751 
6.014 
7  i^77 
7;  616 
7.839 
8.««v1 
8.3M 

8.  .'^4 
8. 890 

9.  225 
9.  5>J 

10.  Oil 
10.871 
11.616 
12, 202 


11,306 
11.474 
11.554 
11.5^1 


10. 231 
10.  l.«^0 
10. 1*<1 
10.210 
10,223 


10. 124 
10.2^23 
10.  ^-O 
10. 402 
10. 4  M 
10.63t 
10.657 
10.675 
10.587 
10.631 
10.618 
10.658 


11.240 
11.  lU*^ 
11.876 
12.011 
12, 137 


12.028 
12.13d 
12.1^1  I 
12.214  [ 
12.227 
12.  2.M)  I 
11.81S  I 
11. 762  J 

12. 

12.  tyt 

12.  522 
12. 643 


10.  P3  ini.<.ci  i 

10.237  !  11.271  I 


2,  G07 
2.f  "7 
2. 6'K» 
2.712 
2.710 
2.815 
2.M4 

2.  :'»^ 

2.705 
2.  C'»4 
7, 703 
2.769 


NOTC:  Data  Include  Alaska  and  Hawaii  bef  Inntnc  1959. 


Stati 
and 

local 


533 

2. 532 

5".:6 

2.672 

560 

2!  704 

2!  606 

2. 0-^l 

652 

647 

753 

2.  72% 

826 

2.  S12 

833 

2, 923 

829 

3, 0".4 

005 

3090 

90^ 

3. 2i/* 

1,310 

3,320 

2.213 

3. 270 

2.W5 

3.'  174 

2.92S 

3. 116 

2.  f03 

3, 137 

2  "vVI 

3  341 

3!  rsv2 

1,S'^ 

3,7>7 

l.fNW 

3.05^ 

1.^23 

4.(rK 

2.  J»>2 

4.e>7 

2. 42") 

4.1i>3 

2,3»)5 

4.340 

2.1SS 

4.:-j3 

2.m7 

4.727 

2.209 

5,  0«.9 

2.217 

3'>9 

2.  Kil 

5.61'< 

2, 233 

5.  b.O 

2.1-70 

6.  C'-S 

2  279 

6.315 

2;  5 10 

6.5'<) 

2. 3  is 

6.So3 

2. 34  > 

2. 37S 

7.714 

2.  5<>4 

8.307 

2,71*J 

8, 8' '7 

2. 737 

9.40.5 

2.  W3 

8.723 

2.  C\2 

fc,  S2 2 

8  ^-5 

2.6>3 

8.  ^'01 

2.6  0 

8-0:4 

2.7'^ 

8.^■"> 

2. 7'«8 

8,473 

2.7 -54 

8.  I>  » 

2. 707 

8  ■»;H 

2.  707 

9  h  » 

2.70,^ 

O.302 

2.819 

9.318 

9. 331 
9. 439 
9. 4  4 

9  r« : 

9.  M7 
',».  \'  S 
'.•.O-M 
S,  '»«»7 

y.  »25 

0.  745 
9. 810 
9.  874 
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About  2.5  million  people,  or  approximately  three-tenths  of  all 
service  workers,  ^e  employed  in  food  preparation  and  service.  This 


occupational  groupTIC&eirdffgi  cooks  and  chefs,  kitchen  workers,  waiters 

^  4 

and  waitresses,  counter  and  fountain  workers,  and  bartenders.  These 
workers  are  employed  in  hotels,  restaurants,  motels,  and  other  institu- 
tions like  hospitals,  schools,  and  plant  cafeterias.     (See  Table  1.) 

1.    Cooks  and  Chefs 

About  650,000  cooks  and  chefs  were  employed  in  early  1967.^ 
Most  of  them  worked  in  restaurants,  but  large  numbers  were  employed 
in  public  and  private  schools,  in  hotels,  hospitals,  government 
agencies,  manufacturing  plants,  private  clubs,  and  other  types  of 
establishments.    Three  out  of  five  of  these  workers  were  women. 
About  half  of  the  cooks  in  restaurants  and  the  great  maj.ority  in 
schools  and  hospitals 'were  women.    Men  out  numbered  women  in  hotels, 
motels,  and  private  clubs;  moreover,  most  head  cooks  and  practically 

V 

all  chefs  were  men. 

1.    Waiters  and  Waitresses 

More  than  950,000  waiters  and  waitres^e^s  were  employed  in 
early  ^1967,  and  about  seven  out  of  eight  weij^'^v^ajnen^   The  .proportion 
0^  part-time  workers  -was  also  high;  approximately  two  out  of  five 
workers  were  employed  fewer  than  "35  hours  a  weelc.    About  four-fifths , 


4 


Occupational -Outlook  Handbook,  Bulletin  //1550,  U.  S.  Department  of  Labor, 
Bureau  of  Labor  Statistics,  J.967. 


^Ibid. ,  p.  21, 
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of  all  workers  in  this  occupational  group  were  employed  in  restaurant, 
drug  stores,  and  other  retail  establishments  that  serve  food.  Hotels 
and  educational  institutions  also  employed  many  waiters  and  waitresses. 

Eating  and  dritikirig  places.    Wage  studies  have  been  done  on  several 
-of  the  industries  within  the  broad  category  of  retail  food  establishments, 
^   among  these  is  the  Bureau  of  LabOr^sJf^tistics  study  on  "eating  and  drink- 
ing, places."^  ~  (^j/^ 

Straight-time  wages  of  nonsi^pervisory  employees  in  eating  and  drink- 
ing  places  in  the  U.  S.  averaged  $1,37  an  hour  "In  April,  1967,  3  percent 
above  the  $1.33  an  hour  in  October,  1966.    Slightly  more  than  one-fifth 
of  the  1.5  million  nonsupervisory  workers  covered  by  this  survey  received^ 
less  than  $1  an  hour  in  April,  1967.    The  corresponding  population  was 
slightly  more  than  one-fourth  in  October,  1966.    Part  of  the  decline 
in  the  proportion  of  workers  receiving  less  than  $1  per  hour  was  due, 
t6  the  expanded  coverage  of  the  Fair  Labor  Standards  Act,  as  amended 
in  1966.    Tipped  employees  who  consisted  of  one-third  of  the  industry's 
work  force  accounted  for  two-thirds  of  the  workers  receiving  less  than 
$1  an  hour. 

Employer-paid  wages  of  tipped  employees  averaged  $1.09  per  hour  in 
April,  1967,  compared  with  $1.51 'an  hour  for  untlpped  employees.  The 
averages  were  $1.06^  and  $1.47  per  hour  respectively  in  October  1966. 
(See  Table  2.)    Eating  and  drinking  establishments  employed  1,526,261 


Industry  Wage  Study;    Eating  and  Drinking  Places,  Oct.  1966  and  April 
19|67,  Bulletin  #1585,  U.  S.  Department  of  Labor,  Bureau  of  Labor 
Statistics,  April  1968. 
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/fioi^i^upervisory  workers  in  April,  1967;  nearly  three-fifths  of  these 
workers  were  women.    Tipped  employees  accounted  for  nearly  one-half  of 
the  women,  compared  with  15  percent  'of  the  men. 

Waiters  and  waitresses  made  up  seven-eights  of  'the  tipped  employees 
of  eating  and  drinking  places  in  April,  1967,  bartenders  accounted  for 
most  of  the  remainder.    SeVen-tenths  of 'the  waiters  and  waitresses  also 
received  free  meaXs,  usually  one  or  two  a  day.    The  incidence  of  free 
meals  was  greater  in  metropolitan  than  in  nonmetropolitan  areas. 

Hotels  and  motels.    A  second  segment  of  the  retail  food  industry 

o 

on  which  a  wage  study  has  been  done  is  the  hotel  and  motel  industry. 

Straight-time  wages  for  nonsupervisory  employees  in  year-round 
htJtels,  motels  and  tourist  courts  averaged  $1.43  per  hour  in  April, 
1967,  AjX  per  cent  above  the  $1,37  per  hour  average  in  October,  1966. 
Abput  one-^4?Jfe^^^         442,000  nonsupervisory  workers  employed  in  this 
industry  in  April,  1967,  received  wages  of  less  than  $1  per  hour*  The 
corresponding  proportion  in  October,  ^66  was  one-fourth.    Again,  part 
of  this  reduction  was  due  to  the  expanded  coverage  of  the  Fair  Labor 
Standards  Act  as  amended  in  1966. 

1   ■      ■  ' 

Tipped  employees  who  made  up  about  one-fifth  of  the  industry's 
labor  force  accounted  for  over  50  percent  of  the  workers  receiving 
less  than  $1  per  hour  in  April,  1967,    Employer-paid  wages  of  .tipped 
employees  averaged  $1.07  an  hour  in  April  196^^  compared  with  $1.53 
and  hour  for  non-tipped  employees.    The  corresponding  averages  were 
$1,03  and  $1,47  in  October  1966.    For  both  periods  wages  varied  by 

Industry  Wage  Study:    Hotels  and  Motels,  Oct.  1966  and  April  1967, 
Bulletin  #1587,  U,  S.  Department  of  Labor,  Bureau  of  Labor 
Statistics,  April  1968, 
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region  and  size  of  community.     (See  Table  3.) 

Men  made  up  45  percent  pf  the  industry's  nonsupervisory  work  force 

r 

in  April,  1967*  "  Nearly  one-half  of  the  work  force  in  metropolitan 
areas  wete  men,  compared  with  slightly  more  than  one-third  in  the 
smaller  communities.    Three-fourths  of  the  tipped  employees  were  waiters, 
waitresses,  or  bellmen.    Slightly  more  than  four-fifths  of  the  waiters 
and  waitresses  received  free  meals,  usually  one  or  two  a  day,  in  April, 
1967.    The  incidence  of  free  meals  was  lower  in  non-metropolitan  areas 
than  in  metropolitan  areas. 

> 

The  Food  Industry  and  Labor  Force:  Projections 

The  projections  presented  in  this  report  were  gathered  from  several 
published  studies  on  expected  growth  in  the  U.  S.  economy^  .The  time 
period  of  the  projections  varied  among  the  sources,  some  of  the  projec- 
tions  are  for  1980,  some  for  1985,  and  some  for  1990.  ^ 

All  of  the  projections  presented  were  made  under,  the  assumptions 
of  full  employment  (3  or  4  percent  unemployment) ,  a  3  percent  rate  of 
inflation,  and  no  drastic  changes  in  social  or  economic  conditions  like 
major  wars,  major  changes  in  legislation,  major  food  shortages,  or 
changes  in^opensity  of  various  age  groups  to  join  the  labor  force. 

There  are  four 'areas  covered  in  the  projections:     (1)  projected 

L 

gvQWth  in  the  labor  force,  (2)  population,  (3)  GNP,  and  (4)  per  capita 
income  and  consumption. 

The  labor  force.    In  general,  the  labor  force  is  expected  to  grow 
at  a  faster  rate  between  1972  and  1980  than  it  did  during  the  late 
1960 's»    Then  it  will  probably  decline  to  a  much  slower  rate  of  growth 
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Table  4 


Total  Population,  Total  Labor  Force,  and  Labor  Rates,  by  Age 
and  Sex,  Actual  1960  and  1970  and  Projected  1980,  1985,  and  1990 
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Labor  force  pirticipxion  rates, 
annual  averates  (percent  of 
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from  1980  to  1985. 

During  the  remainder  of  the  1970's,  the  U.  S.  labor  force  is 

expected  to  expand  by  15.9  million,  reaching  101.8  million  by  1980. 

This  represents  an  annual  growth  rate  of  1.7  percent.    After  1980, 

however,  the  rate  of*  growth  is  ex^^cted  to  decline,  averaging  only 

1.0  percent  a  year  during  the  1980' s,  and  reaching  a  total  of  107.7 

million  by  1985 -and  112.5  million  by  1990.     (See  Table  4.)    The  major 

reason  for  the  decline  in  the  labor  force  growth  rate  is  the  declining 

9 

population  growth  rate. 

Chart  //I  shows  the  annual  change  in  the  labor  force  from  1951  to 
1985.  Of  particular  interest  is  the  slow-down,  in  growth  between  1980 
and  1985,  caused  by  a  declining  growth  rate  in  population  and  leading 
to  a  slow-down  in  the  growth  rate  of  the  GNP. 

The  median  age  of  the  labor  force  declined  from  40  to  38  years 
during  the  1960 's  and  is  expected, to  fall  still  more  rapidly  during 
the  present  decade,  reaching  35  years  of  age{  by  1980.    The  major  factor 
in  this  decline  is  the  sharp  rise  in  the  number  of  young  adult  workers 
aged  20  to  34  years—from  17.7  million  in  1970  to  26.8  million  by  1980. 
This  age  group — one-fifth  of  the  labor  force  in  1970 — is  expected  to 
make  up  over  one-fourth  of  the  labor  force  by  1980. 

During  the  period  of  1980-85  the  increase  in  the  labor  force  is 
expected  to  occur  mainly  in  the  35  to  54  age,  group — three-fourths  of 
the  projected  growth  in  the  labor  force  during  this  period  is  expected 
to  be  in  this  age  class.    The  result  of  this  expected  shift  in  growth 

9 

Denis  F.  Johnson.    "The  U.  S.  Economy  in  1985:    Population  and  Labor 
Force  Projections,"    Monthly  Labor  Review,  Dec.  19*73,  pp.  8-17. 
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Table  5 


Distribution  of  Total  Labor  Force,  by  Age  and  Sex,  Actual 
1960  and  1970  and  Projected  1980,  1985,  and  1990. 
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from  the  20  to  34  age  group  to  the  35  to  54  age  group,  is  an  increase 

10 

in  the  median  ^age  of  the  labor  force  from  35  in  1980  to  37.1  by  1990. 
(See  Table  5) 

Graph  2  summarizes  the  data  presented  above.    It  shows  the  growth 

in  the  population  of  the  U.  S. — both  historical  and  projected — as  well 

^8  the  growth  in  the  labor  force.    The  labor  force  participation  rate 

is  also  shown  and  is  almpst  constant  over  the  entire  period  of  study. 

This  implies  that  the  labor  force  grows  at  about  the  same  rate  as  the 

growth  in  population,  as  verified  by  the  two  growth  curves.  Another 

factor  that  can  be  derived  from  Graph  1  is  the  anticipated  decline  in 

the  growth  rate  of  population  and  labor  force.    This  is  easily  seen  in 

% 

the  decreasing  slope  of  the  two  curves  after  1980. 

r 

The  labor  force:    sex  composition.    The  percentage  of  women  in 
the  labor  force  is  expected  to  rise  from  32.4  percent  during  1960-72, 
to'  38.5  percent  by  1980,  and  to  38.7  percent  by  1985.    This  stabiliza- 
tion  in  the  proportion  of  women  workers  in  the  labor  force  is  primarily 
the  result  of  the  changing  age  distribution  of  the  population.  The 
projections  show  a  decline  in  the  number  of  young  women  and  a  very 
small  increase  in  the  number  of  women  aged  45  to  64,  as  shown  in  Table 
5.    These  are  the  two  age  groups  with  the  highest  participation  rates 
among  women.    Also  the  decrease  in  the  fertility  rate  of  the  U.  S. 
population  which  occurred  during  the  1970 *s  is  expected  to  stabilize 
during  the  1980 's. f  ,  . 


10 

Denis  F.  Johnson.    "The  U.  S.  Labor  Force,  Projections  to  1990," 
Monthly  Labor  Review,  July  1973,  pp.  3-13. 

^^Ibid. ,  pp.  3-4 
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Graph  3  represents  the  growth  rate  of  the  labor  force,  and  dis- 
tinguishes between^  the  participation  of  males  and  females  in  the  labor 

>■ 

force.    It  can  be  seen  from  this  graph  that  the  male  participation  rate 
declined  until  1970  and  remained  almost  constant  thereafter.    But  as 
we  stated  earlier,  the  female  participation  rate  increases  steadily 
through  the  1970 's  and  then  slows  down  considerably  after  1980. 

The  labor  force;    age  composition.    The  two  outstanding  features 
in  the  projected  growth  of  the  labor  force,  as  already  mentioned,  are 
the  slow  rate  of  growth — from  an  average  annual  rate  of  1.7  percent  in 
the  1970's  to  1.0  percent  during,  the  19^'s~and  the  expected  shift  in 
the  locus  of  major  expansion,  from  the  25  to  34  age  group  to  the  35  to 
54  age  group.    The  latter  group,  whose  numbers  are  expected  to  increase 
by- about  190,000  a  year  during  the  1970's,  is  projected 
averagevOf  nearly  900,000  a  year  during  the  1980's. 

The  teenage  labor  force,  which  increased  from  5.2  million  in 
1960  to  7.7  million  in  1970  is  projected  to  increase  still  further  but 
at  a  slower  rate,  reaching  a  peak  in  the  late  1970 's.  Thereafter, 
this  group  is  expected  to  decline  slowly  in  numbers,  reaching  7.2  mil- 
lion  by  1985. 

The  group  aged  45  to  54,  which  increased  by  2,3  million  between 
1960  and  1970,  is  projected  to  decline  by  nearly  600,000  during  the 
present  decade,  reaching  16.4  million  by  1980.    However,  during  the 
1980 's  this  trend  is  expected  to  reverse  itself,  and  a  gain  of  180,000  ' 
a  year,  on  average,  is  expected  during  the  1980*8.    Meanwhile,  the. 
number  of  people  in  the  labor  force  aged  55-64  is  expected  to  decline 
by  nearly  50,000  a  year,  on  average. 

-  5Sa  ■  - 
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The  outlook,  for  workers  65  and  over  during  the  1980 's  is  for  a 
slow  but  steady  increase  in  number  (20,000  a  year)',  as  the  assumed 
decline  in  their  participation  rate  is.  more  than  offset  by  the  continued 
rise  in  their  numbers—from  24  million  in  1980  to  25.9  million 'in  1985."^^ 

The  labo^ force;    occupation  composition*    Since  World  War  II,  the 
basic  trend  has  been  toward  white-collar  jobs.    Between  1960  and  19^8 
employment  of  white-collar  workers  rose  from  about  28.5  million  to  35.6  • 
jnillion,  or  25  percent  compared  to  a  growth  in  total  employment  of  15 
percent.    Employment  of  service  workers  rose  from  8.0  million  to  9.4 
million,  .(j)r  17  percent,  while  employment  of  blue— collar  workers  increased 
only  14  percent. 

Throughout  the  1970 's,  the  rapid  growth  in  requirements  for  white- 
collar ,w(^kers  is  expected  to  continue.    Faster  than  average  growth  is 
expectec^or  service  workers  and  slower  than  average  for  blue-collar 
workers.    Farm  workers  will  decline  even  further  as  a  proportion  of  the 
labor  force. 

Generally,  projections  of  employment  reflect  a  continuation  of 
employment  shifts  taking  place  during  most  of  the  past  war  period.  Any 
changes  tend  to  be  in  degree  rather  than  direction.    The  big  expansion 
"in  employment  is  expected  to  be  in  the  services  sector  increasing  its 
sl^are  to  over  22  percent  of  total  employment.    Needs  for  workers  in 
the  service  occupations  are  expected  to  increase  nearly  40  percent 
during  the  1970's;  this  is  more  than  one  and  a  half  times  the  expansion 


^^Ibid.,  pp.  9-10 


13  *  * 

Ronald  E.  Kutscher.    "The  U.  S.  Economy  in  1985:    Projections  of  GNP, 

Income,  Output  and  Employment,"    Monthly  Labor  Review,  Dec.  1973, 

pp.  27-42. 
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rate  of  all  occupations  combined. 

Employment  requirements  for  service  workers  ar^  projected  at  1?*7 
million  workers  in  1980,  compared  with  10,9  million  in  1972.    The  ^ 
major  factors  contributing  to  these  requirements  are  (1)  a  growing- 
popula^on,  (2)  expanding  business,  (3)  increased  leisure  time,  and 
(4)  more  disposable  income.    A  somewhat  sloweiNjc^e  of  growth  among 
service  workers  is  projected  for  the  period  1980-85  with  total  employ- 
ment of  service  workers  projected  at  13.4  million  by  1985.    The  rate  of 
growth  will  fluctuate  among  the  various  service  occupations.'  These 


figures  are  suffgnarized  in  Table  6  and  7  on  the  following  page. 

The  need  for  cooks  and  chefs  is  projected  at  900,000  in  1980,  a 
3.3-percent  increase  over  1968.    Wait exs  and  waitresses  will  increase  to 
1.2  million,  a  28-percent  increase  over  1968.    The  rapid  incr^^e  in 
the  population  of  groups  that  customarily  patronize  restaurant^s — workers 
students,  travelers,  and  increasing  numbers  of  patients  and  hospital 
personnel — are  factors  irf'  the  growing  requirements.    Prepared ^oods  and 
labor  saving  devices,  as  well  as  vending  machines,  will  have  some 

14 

limited  effect  on  the  requirements  for  waiters,  waitresses,  and  cooks. 

The  personal  nature-  of  the  services  rendered    by  ladging  establish- 
ments  aqd  the  considerable  number  of  smaller  motels  and  other  accommoda- 
tions managed  and  operated  with  little  paid,  help  is  reflected  in  the 
high  cdncentc^^on  of  managerial  workers — more  than  one-fifth  of  the 
workers  in  the  industry.    In  addition  to  a  general  manager  in  charge 


^^"Occupational, Manpower  and  Training^eeds,"    Bulletin  j?1701,  U.  S. 
Department  of  Labor,  Bureau  of  Labor  Statistics. 
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Tablets 

Employment  by  Major  Occupational  Group,  1960  and  1972,  and 
Projected  1980  and  1985 
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Table  7 


Percent  Distribution  of  Employment,  by  Major  Occupational 
Group,  1960  and  1972,  and  Projected  1980  and-1985 
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of  over  all  operations  most  larger  ho tels^ employ  management  specialists 
in  such  areas  as  food  service,  sales,  credit,  purchasing, ^d  clerical 
operations.    About  4  out  of  5  workers  in  this  industry  perform  service 
or  managerial  functions  that  may  be  aided,  but  not  subs^tituted  for,  by 
machine^j^ Accordingly ,  technological  change  is  not  expected    to  have 
a  signif icant\^act  on  the  industry's  occupational  structure,  . 

We  enter  a  caveat  here,  however:    As  we  said  earlier,  these 
prognostications  depend  upon  a  society  moving  forward 'in  a  pattern 
suggested  by  the  recent  past,    Unforeseefi  social,  politcal,  economical, 
or  physical  developments  could  alter  their  reliability. 

The  labor  force — productivity.    Over  the  15-year  period  beginning 
in  1955,  the  average  rate  of  increase  in  productivity  was  3,0  percent  ' 
per  year.    This  rate  is  expected  to  decline  to  2,9  percent  ovet  the 
1970-80  period,  and  to  2,8  percent  per  year  between  1980  and  85,  Pro- 
ductivity  changes  in  trade  services  and  in  construction  over  the  projected 
period  reflect  an  increase  over  their  historical  rates,  while  productivity 
in  the  service  sector  and  in  finance,  insurance,  and  real  estate  are 
expected  to  decline  somewhiic,^^ 

Relative  growth  in  productivity  among  sectors  is  also  an  important 
element  in  employment  shifts  within  the  economy.    The  risdng  demand  in 
service  industries  coupled  with  below  average  increases  in  productivity 
ara  eiyected  to  caus'e  emplojmient  demands  in  this  sector  to  'increase 
greatly,  , 

The  shifts  in  employment  projected  for  major  sectors  are  more 
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15 


1  \ 

K^tscher^  op,  cit, ,  p,  37,  C 
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Table  8  ^ 
Productivity  rti&6ge  by  Sector,  Average 'Rate  During  Selected 
Perlo4s  1948-72  and  Projected  to  1980  and  1985 
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pronounced  than  the  changes  in  the  distribution  of  output  because  of 
the  differing  degrees  of  changes  in  productivity.    For  example,  services 
output  will  show  only  a  modest  increase  as  a  proportion  of  total  output, 
but  thfere  will  be  a  pronounced  increase  in  services  employment  as  a 
share  of  total  employment • 

The  low  productivity  in  the  service  industries  stems  mainly  from 
the  fact  that  the  personal  nature  of  the  services  provided  requires  a 
large  proportion  of  supervisors  and  trained  personnel  and  does  not  lend 
itself  readily  to  most  methbds  of  mechanization,^^ 


The  relative  changes  in  productivity  among  the  various  sectors  of 
the  economy  are  shown  in  Table  8,    Notice  that  over  the  periods  for 
which  data  is  available,  productivity  gains  in  the  services  sector 
(stated  ^s  "other  services"  on  the  table)-  is  consistently  below  the 
average  growth  in  productivity  for  all  sectors  combined  ("Total  private" 
on  table).    Growth  in  productivity  in  all  of  the  services  (finance, 
insurance  and  real  estate  as  well  as  "other  services")  is  also  consistent 
ly  less  than  for  each  of  the  other  sectors  of  the  economy  except  for 
mining  and  construction.    These  l^st  two  sectors  have  been  declining 
in  importance  si^ce  the  past  war  period  when  their  major  growth  in  pro- 
ductivity occurred* 

'  Population,    Labor  for'Qe  expectations  are  based  on  expected  changes 
in  the  population.    Between  1972  ancl  1980,  the  U,  S,  population  is  pro-  ' 
jecfeed  to  increase  by  about  15  million  to  224  million*    However,  if  the 
current  rate  of  child  birth  continues,  the  size  of  the  population  under 


^^Tomorrow's  Manpower  Needs,  National  Trends >  and  Outlook,  Bulletin 
#1606,  U»  S»  Department  of  Labor,  Bureau  of  Labor  Statistics,- 
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16  years  old  will  declihe  by  over  4  million  while  the  working-age 
population  (16  years  and  over)  will  rise  by  19  million.    As  we  mentioned 
earlier,  the  greatest  increase  in  the  population  will  bj^  in  the  20  to 
34  year  age  group.    The  net  effect  of  these  changes  will  be  to  increase 
the  proportion  of  the  population  that  is  of  working  age  from  71  percent 
in  1972  to  75  percent  in  1980.  '  -  ' 

.  Between  1980  and  1985  the  population  under  16  years  of  age  is  pro- 
jected to  increase  by  32  million,  reflecting  the  continuing  rise  in  the 
number  of  women  of  child-bearing  age.    While  the  20  to  34  year  old  group 
continues  to  increase  by  about  3  million,  the  greatest  increase  in 
population  during  this  5-year  period  will  be  in  the  35  to  54  year  age 
group,  vhich  is  expected  to  increase  by  5,4  million.    The  long-run 
trend,  then,  is  for  a  continued  increase  in  the  average  age  of  the 
U,S.  population  due  to  the  reduction  in  the  birth  rate.    The  median 
age  of  the  U,  S,  population  was  28,1  years  in  1972,  it  is  expeceeS^ to 
increase  to  29,6  years  in  1980,  and  to  30,6  years  by  1985, 

The  fertility  decline  of  the  past  15  years  implies  a  dramatic 
shift  from  a  "three  child"  to  a  "two  child"  family  norm.    This  shift 

r  f 

has  been  associated  with'changes  in    the  role  of  adult'women,  particular- 
ly with  respect  to  their  interest  in,  and  availability  for,  paid  employ- 
ment.    The  projection  for  the,  U,  S,  population  to  1985  assumes  that  the 
"two  child"  norm  shall  continue  to  prevail,    Siince  current' fertility 
rates  are  already  consistent  Mth  the  level  needed  to  sustain  that 
norm,  no  further  decline  in  the  fertility  rate  is  expected.  This 
stabilization  of  the  fertility  rate,  as  mentioned  above,  is  largely 
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responsible  for  the  leveling  off  of  the  women  in  the  labor  force, 
Gross  National  Product.    Gross  National  Product  is  projected  t,o 
increase  slightly  faster  from  1968  to  1980  than  it  did  during  the 
previous  15  years ^  but  then  it  will  slow  down  considerably  from  1980  to 
1985,    This  increase  and  the  later  sharp  slow  down  in  the  rate' of 
economic  growth  reflects  changes  in  the  pace  of  labor  force  growth.  By 
contrast,  productivity  or  output  per  man  hours  in  the  total  private 

18 

economy  is  expected  to  drift  down  slowly  during  the  1968-85  period. 

Growth  in  Percent  19 5l5^8      196SP80  1980^y 

GNP  (197^2  dollars) 
Personal  income  (current  dollars) 
Private  dNP  per  man  hour  (1972  dollars) 
Employment  (count  of  jobs) 

Economic  growth  depends  on  the  size  of  the  labor  force,  emplojnnent, 
and  hours  of  work,  and  productivity.    When  resources  are  fully  utilized, 
changes  in  historical  and  projected  growth  rates  come  about  largely  be- 
cause  of  changes  in  the  rate  of  increase  in  the  labor  t^^jcpA  (assuming 
no  sharp  departure  from  the  long-term  trend  in  productivity  and  hours 
worked.)    The  determination  of  the  slow-down  in  economic  growth  expected 
between  1980  and  1985  is  associated  with  a  sharply  lower  annual  rate 
of  increase  in  the  labor  force,  •whi^^itself  was  caused  by  a  slow  ^annual 
rate  of  increase  in  the  population. 

Per  capita  income  and  consumption.    A  particularly  important  facet 
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of  the  projections  presented  in  this  report  is  the  growth  in  real  per 
capita  income.    The  1968-80  projected  growth  calls  for  an  appreciably 
faster  rate  of  increase  over  this  period  compared  to  the  1955-68  rate.  ^ 
This  general  indicator  of  the  standard  of  living  gives  a  favorable  out- 
look fon  the  rest  of  the  1970 's,  with  the  early  1980's  returning  to  a 
rate  of  increase  more  like  that  of  the  late  1950's  and  1960's."^^ 

Table  9  represents  a  summary  of  historical  and  projected  personal 
income,  personal  disposable  income,  and  personal  consumption.  Personal 
income  is  shown  to  grow  at  a  fairly  rapid  rate,  especially  over  the 
1968-80  period.    Its  growth  rate  after  1980  is  considerably  slower,  re- 
flecting the  expected  slow  down  in  the  rate  of  growth  in  GNP  and  'employ- 
ment.    Disposable  income,  over  this  same  period,  shows  a  somewhat  slower 
rate  of  growth,  reflecting  both  the  increased  proportion  of  income  being 
spent  on  interest  and  taxes,  and  also  the  increased  rate  of  inflation. 

The  1980-85  slowdown  in  employment  growth  does  tiot  present  any  ^ 
great  difficulty  for  persons  in  the  labor  force,  because  it  results 
from  fewer  entrants  into  the  labor  force.    One  could  even  envision  a 
more' orderly  adjustment  in  the  labor  force  as  the  economy  moves  toward 
absorbing  only  1.2  million  new  entrants  into  the  labor  force  in  the 
1980's,  compared  with  2.3  million-in  the  1970's. 

Personal  income  goes  for  consumption,  savings,  interest,  and  taxes. 
In  the  1968-80  period,  differences  between  growth  in  personal  income 
and  personal  taxes  will  be  small  because  of  tax  reductions  and  a  slowing 
in  the  rate  of  growth  in  state  and  local  tax  collections.  However, 
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Table  9 

Personal  Income:    Sources  and  Disposition,  Sele^cted  Years 
1955-72  and  Projected  to  1980  and  1985 
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because  of  the  progressive  nature  of  the  income  tax  system  and  the 
growth  in  social  insurance  contributions,  taxes  will  continue  to  take  > 
on  an  increasing  share  of  income  over  the  1980-85  period.    Savings,  on 
the  other  hand,  has  had  and  is  projected  to  continue  to  have  a  rather 
constant  share  of  income.    At  the  same  time,  interest  has  shown  a 
modest  increase  in  its  share  of  income  both  historically  and  in  the 
projected  period.    The  result  of  the  increase  in  the  proportion  of 
income  going  to  taxes  and  interest,  and  a  fixed  share  to  saving,  is 
for  personal  consumption  to  represent  a  declining  share  of  income. ^° 

1955         1968         1972         1980  1985 

Personal  Income  100.0%      100.0%      100.0%      100.0%  100.0% 

Taxes  (personal  and 

social  insuranceX       ^11.4         14.2        15.1         15.5  16.7 

Sasd-ngs  5.1  5.8  5.3  5.3  5.3 

Other  (interest  and 

fp^iign  transfers)         1.7  2.2  2.3  3.0  3.0 

Personal  consumption 

expenditures  81.8         77.8         77.4         76.2  75.0 

Disposable  income' per  capita  is  used  as^a  crude  measure  of  the 
standard  of  living.    It  is  projected  to  increase  from  $1689  in  1955  to 
$3816  in  1970,  $6546  in  1980,  and  $8400  by  1985.    In  constant  1972 
dollars  the  change  is  from  $3816  in  1972  to  $5719  in  1985,  or  a  3.1 
percen't  a  year  increase.    However,  this  expansion — as*is  true  with 
other  elements  of  the  projections — has  an  uneven  pattern  of  growth 
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Ibid.,  p.  31. 
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within  the  projection  period. 

Personal  consumption  expenditures  (PCE)  is  by  far  the  largest 
component  qf  fixed  demand,  about  two-thirds  of  total  GNP.    The  pro- 
jected  1980  level  of  PCE  is  $751.9  billion,  with  a  projected  rate  of 
increase  of  4.3  percent  a  year.    Bbth  figures  are  for  an  economy  with 
an  average  4-percent  rate  of  unemplojnnent.    This  is  a  somewhat  faster 
rate  of  growth  than  occurred  during  the  entire  poSt-war  period,  but  it 
is  closer  to  the  4.1-percent  r^te  experienced  between  1957  and  1966. 

The  projected  expansion  of  consumer  expenditures  is  in  keeping 
with  the  long-run  trend  of  expansion  rates  slightly  faster  than  growth 
in  GNP.    The  tllree  major  components  of  personal  coivsumption  expenditures- 
durables/  non-durables,  and  services — each  show  the  same  pattern  of 
strong  growth  during  1968-80,  and  somewhat  slower  growth  during  1980- 

85.    However,  the  relative  amount  of  slowing  varies  among  the  three 

^  21 
components . 


Rate  of 

Growth  in 

1972  Dollars 

1980-85 

1955-68 

1968-80 

1972-80 

Total 

3.9% 

4. -3% 

4.5% 

3.3% 
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5.0% 

5.1% 

4,4% 

'3.1% 

Non-durables 

3.1% 

3.6% 

3.9% 

2.^X 
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4.6% 

5.0% 

3.8% 

Some  implications.    As  we  stated  earlier,  the  projections  given 
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in  this  report  are  based  on  a  full  employment  economy  with  4-percent 
inflation.    With  these  assumptions  in  for^,  we  have  attemp.ted  to  show 
the  rate  of  growth  in  the  labor  force,  in  jmpio^paiBnt  y  in  GNP,  and  in 
personal  income.    Qur  results  show  that  a  slowdown    in  economic  growth 
is  expected  in  the  mid  1980 's  caused  primarily  by  a  dramatic  decline 
in  the  .rate  of  growth  of  the  U.  S.  population.    This  decline  in  growth 
of  the  population  is  also  the  main  contributor  to  the  increasing  average 
age  of    the  population  and  work  force. 

Other  projections  presented  here  show  a  slight, decrease  in  pro- 
ductivit^j^mprovements  over  the  projected  period  and  an  increasing 
demand  in  the  transportation,  pyblic  utilities,  financial,  and  service 
sectors  of  the  economy.    This  increase  in  dejtfand  accompanied  by  lower 

.  f 

rates  of  growth  in  productivity  is  expected  to  create  a  fairly  sharp 
increase  in  demand  for  workers  in  the  services  sector.. 

Finally,  per  capita  personal  income  is  expected  to  increase  at  a 
faster  rate  than  in  the  past,  adding  to  the  increase  in  demand  in  all 
sectors  of  the  economy. 

Employment  requirements  are  affected  by  such  factors  as  a  growing 

» 

population,  .expanding  business,  increased  leisure  time,  and  increased 
disposable  pe'rsonal  income.    But  these  factors  are,  in  turn,  affected 
by  the  general  overall  condition  of  the  economy.    While  the  demographic 
characteristics  of  the  U.  S.  population  and  labor  force  presented  in 
this  papei::>,will  not  be  much  affected  by  changes^  in  the  economy,  the 
other  projections  presented  here  may  be  drastically  affected.  An 
increase  in  the  rate  of  inflation  or  in  the  rate  of  unempJ.oyment  will 
obviously  change  the  projected  levels  of  disposable  income  and  personal 
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consumption*    In  light  of  the  recent  fuel  shortages,  production  cut- 
backs »  and  increases  in  inflation  and  unemployment,  the  projections 
presented  in  this  report  may  be  subject  to  (juestion*  Howeve?7-^^6— — 
recognize  that  the  projections  stated  here  are  for  the  long  run, 
while  the  phenomena  just  stated  are  expected  to  be  short  run  in  nature 
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<^  18.    Anonymous.    "Wagea  and  Tips  in  Restaurants  and  Hotels;  March,  1970,* 

U.  S.  Dept.  of  Labor,  Bureau  of  Labor  Statistics,  Bulletin 
#1712  (JIarch,  1971)  . 

19.  Edward  F.  Denison.     "The  Shift  to  Services  and  the  Rate  of  Pro- 

ductivity Change."    Survey  of  Current  Business,  U.  S.  Dept. 
of  Commerce,  Volume  53,  Number  10  (October,  1973),  p.  20. 

20.  Robert  B.  Bertzbelder.    "Geographic  Trends  in  Personal  Income  in 

the  1960*s."    Survey  of  Current  Business,  U.  S.  Dept.  of 
Commerce,  Volume  50,  Number  8  (August,  1970),  p.  14. 

21 »    Anonjrmous*    "Organization  and  Competition  in  Food  Retailing."  . 

National  Commission  on  Food  Marketing,  Study  #7  (June,  1966). 
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Cbaclusion  to  the  Economics  Section 
of  the 

Food  Services  Futures  Report 

.  Predicting  is  an  inherently  difficult  activity;  moreover, 

projections  of  occupational  requirements  must  always  be  placed  in  the 

proper  perspective.    We  want,  therefore,  to  mention  in  this  Conclusion 

several  caveats  to  ou^v^tudy.    First,  predictions  are  only  as  good  as 

their  underlying  assumptions;  a  slight  error  in  such  an  elementary  area 

as  d^ta  accumulation  can  skew  any  prediction  made  on  the  basis  of  that 

data.    In  addition,  the  further  into  the  future  one  looks,  the  more 

magnified  an  error  of,  say,  a  mis-specified  variable* or  a  faulty 

assumption  can  become. 

Second,  the  relative  importance  of  particular  occupations  tends 

to  change  in  response  to  technological  change,  changes  in  production 

scale,  changes  in  production  mix,  and  changes  in  the  organization  of 

♦ 

industry. 

Third,  ,the  level  of  employment  in^'an  industry  is  correlated 
to  the  output  of  that  industry.    Output  is  highly  sensitive  to  changes 
in  the  business  cycle  as  well  as  to  attitude  changes  in  the  highly  un- 
predictable American  co^umer. 

And  .fourth,  predictive  accuracy  is  constrained  by  statistical 
Imperfections  in  sampling  and  testing.    Census  taking  an^^statistical 
sampling  l^ve  become  highly  honed  sciences,  hut"'they  are  not  yet  infal- 
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lible.    Inasmuch  ap  projections  are  self-fulfilling  prophecies  (that 
is,  provide  some  direction  for  long-range  planning),  th^j^ave  a 
recognized  place  in  the  scheme  of  things.    But  numerous  forces — all, 
by  definition,  within  the  realm  of  the  unexpected — that  can  conspire 
to  undermine  the  reliability  of  statistical  projections  are  always  at 
hand. 
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A  Bibliography  of  the  Ec6nomics<  of  Food  Consinnption 

Preface 

This  bibliography  represents   an  attempt   to  organize 
a  moderately  comprehensive  set  of   references  on  the  economics 
of  food  consumption.     The  publications   listed  reflect  a 
particular  relevance   to.,home  and  away-f rom-home  food  con- 
sumption.     The  goal  was   to  pi^ovide  an  initial  surv.ey  of 
background  information   concerning  factors   that  affect 
patronage  of^  food  'operations  of  the  hospitality  industry, 
X-e's  tauran  ts  ,   hotels,   and  motels. 

Th.e  reader  may  want  to  supplement   this  bibliography 
with  Consumer  Behavior:   An  Annotated  Bibliography  with 
Special   Emphasis  on  Food  by  Bylund,   Hostettler,   and  Tomlinson 
referred  to  hereafter  as  simply  Bylund ,   and  listed  under  the 
subheading  "Bibliographical  Sources."     It  presents  a  compre- 
hensive  view  of   the  literature  from  1955   through  1959.  Some 
articles  listed  in  Bylund  appear,   with  an  appropriate  ad- 
ditional refer en ce,    in   the  present  work. 

This  bibliography  has  been  organized  to  make  information 
available  to   those  par^^ularly  interested  in  hospitality 
industry  food  service.     Accordingly,    the  work  has 
partially  annotated  and  grouped  under  six  major  d^ivisions: 
"Methodology  and  Bibliographical  Sources";   "Aggregate  Demand 
for  Food";   "Interrelationships  of  Supply^^and  Demand  Affect- 
ing  the  Level  of  Demand";    " Away-From-Home  Food  Market"; 
"Consu^ier  Behavi^or";   and   "Poverty   and  Food  Consumption." 
A  list  of  journal  abbreviations  appears  at   the  end. 


Methodology  and  Bibliographical  Sources 


A.  Methodology 

1.  Survey  Methodology 

M,    C,    Biirk  and   T.   J.    Lanahan.      "Use  of  1955 

Kood  Survey  Data  for  Research   in  Agriculutral 
Kcononiics,"   Ar  .    Econ .   Research ,    10,   No.  3 
i^luly,    1958),   pp.    79-98.      See  Bylund  ,   pp.    7  8. 

M.    B.    Carroll.      "Screening   in  the  Food  industry," 
JASA,   Vol.^^S2   (  279),    (1959),   p.    365.  See 
Bylund ,   p .    2  2. 

F.  Clark.  "U5DA  Household  Food  Consumption  Surveys 
and   their.  Uses."     JEBH    (1967),    pp.  177-84. 

P.   J.    Fra|ncois.      "Food  Consumption  Survey  s--S  tudy 
on  ^  General   Formula  for  Es  timation '^of  Per 
Capita,   Household  and  Group  Consumption," 
HTNL,    S/ol.    8,   No.    4    (October-December,  1970), 
pp.  10-26. 

D.  B.  Levine  and  H.  P.  Miller.  "Response  Variation 
Encountered  with  Different  Questionnaire  Forms 
Marketing  Research  Report  163,  USDA  AMA  (April 
1957).      See   Bylund ,   p.  7. 

P.   G.   Miller,   J.    H.   Nair  and  A,   J.   Harrinarf.  "A 
Household  and  a  Laboratory  Type  of  Panel  for 
Testing   Consumer  Preference."     £T,   Vol.  9, 
No.    9   (September,   1955),   pp.    445-449.  ,  See 
Bylund  ,    p .    2  6 . 

2.  Mathematical  or  Statistical  Methods 

Ragnar  Frisch.      "A  Complete  Scheme  for  Computing 
all  Direct   and  Cross   Demand  Elasticities  in 
a  Model  with  Many  Sectors,"  Econometr ica , 
Vol.    27,   No.    2   (1959)  ,   pp.  177-96. 

Gordon  A.    King.^     "An  Appraisal  of   the  Strengths 

and  Weaknesses   of   the  Econometric  Approach," 
AJAE ,   Vol .    45   (December ,   1963),   pp.    14  08-1419. 

This   paper   focuses   on  development;  in 
the  formulation  o£  econometric  models  for 
use   in  understanding  and  predicting  consumer 
demand  for  food. 
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J,   A,\Nordin;   G,   G,   Judge,   afid  0,  Wahby, 

"Application  of  Econometric  Pro cedur es  to 
the  Demands   for  Agricultural  Products," 
Iowa  Agr.   Expt>   Sta.   Res.   Bui.   410  (1954), 

H.   Wold  and  L,   Jureen,     Demand  Analysis,  A  Study 
in  Econometrics   (New  York:     Wiley  and  Sons, 
.1953), 

Miscellaneous  Methodology 

E.   Allison;   C,   J,   Zwicfc;   and  A,   Brinser,  ^ 
"Menu  Data  and   their  Contribution  to  Food 
Consumption  Studies,"  AJAE,   Vol.    40,   No,  J., 
(February  ,^^-1958)  ,   pp  ,   1-20,     See  Bylund  , 
pp •    5^-57 • 

M,   C,   Burk,      "Measures  and  Procedures  for  Analysis 
of  U,S,    Food  Consumption,"  USDA,   Agr .  Hand- 
book 204   (1958),   123  pp , 

M.   C,   Burk,      "Studies  of   the^Consump tion  of  Food 
and  Their  Uses,"  AJAE,   Vol,    38,   No.  5 
(December,   1956),   pp,  1736-1746, 

M,    C,  -Burk,      "The  St^udy  of  Regional  Food  Con- 
sumption,"  AJAE,   Vol.   41   (December,  1959), 
pp ,  1040-49, 

A,   F,    Carlin;   0,   Kempthorne  and  J,   Gordon,  "Some 
Aspects  of  Numerical  Scoring  in  Subjective 
Evaluations  of  Foods,"  Fqtod  Res  ear  ch ,  Vol, 
21,   No,    3,    (May-June  1956),   pp,  273-281. 
See  Bylund ,   p,  38, 

M,   B,   Carroll,*     "Screening  in   the  Food  Industry," 
ABS  JASA,   Vol,    52,  No,    279   (1957)   p,  365, 
See  Bylund ,   p .   22 , 

J,   Eindhoven  and  D,   R,   Peryam,      "Measurement  ot 

Preferences   for  Food  Combination,"  FT,   Vol,  13, 
No,    7   (July,  13^),   pp,   379-382,     See  Bylund , 
p  .    63 ,  - 

H.  J,  Farrell,  vThe  New  Theories  of  the  Consumption 
^     ^   Function,"  Economic  J, ,   Vol,    69  (1959). 

M,   Friedman .     A  Theory  of   the  Consumption  Function 
(Princeton:     University  Press,  1957). 

H.   L.   Hanson;   J.   G.   Davis;   A.   A.    Campbell;   J.  H. 
Anderson ;   and  H .   Lineweaver ♦    _" Sensory  Test 
Methods,   II:     Effect  of  Previous  Tests  on 
Consumer  Response   to  Foods,"  FT ,   Vol ^  9  ^ 
No.    2   (February,   1955),   pp.   56-59.     See  Bylund, 
p.  43. 


552 


M.    G.    Reid.      "What  We  Do   and  Do  Not  Know  About 
Food  Consumption  of  American  Families , " 
AJAE,   Vol.   40,   No.    5,    (December,  1958), 
pp.    1301-1311.      See  Byliind ,   p.  175. 

V.   J,   Rhodes.      "The  Measurement  of  Consumet 

Preferences,"  AJAE ,  Vol.  37,  No.  4  (November, 
1955),   pp.    638-651.     See  Bylund,   p.  144. 

D.    Sheppard.      "Descriptive  Terms   and  Points 

Systems   for  Rating  Food  Qualities,"  Food 
Research ,   Vol.    20,   No.   '2  (January-December, 
,     1955),   pp.    115-117.     See  Bylund,   p.  24. 

USDA,    "Schedule  Used   in   the  Survey  of  Food  ~ 
'  Consumption  of  House ho  Ids   in   the  United 
States ,   Spring,    19  55."  Agricultural 
Marketing  Series:     AMS-200.  (July,  1957). 
See  Bylund ,   pp.    9-10.  * 

Bibliographical  Sources 

Bibliography  o*f  Agriculture,   National  Agricultural 
Library,   U.S.   Dept.   of  Agriculture. 

The  Bibliography  of  Agriculture  is  a 
monthly • index  to   the  literature  of  agriculture 
and  allied  sciences,   based  upon  records  pre- 
pared by  U.S.   Nat'l.   Ag .   Library.  Articles 
of  substantial  interest  are  selected  by 
specialists.     About  120,000  articles  are 
cataloged  each  year. 

"Bibliography  of  Food  Service  Market  Studies  and 
Related  Source  Materials."     In s t i tu t e* f o r 
Food  Service  Manufacturers  Assoc.,  (Chicago: 
1969) ,    10  pp. 

H.    B.   Bylund;   R.    S.   Hostetter;    and  W.    L.  Tomlinson. 
Consumer  Behavior,    (An   annotated  bibliography 
with  special  emphasis   on  food.)     The  Penn- 
sylvania State  University  Dept.   of  Ag .  Econ. 
(University  Park,   1962),    220  pp. 

This  bibliography   is   a  comprehensive 
^-  set  of  references  and  a  review  of  writings 
pertaining  to  consumer  behavior  as  related 
to  food  prescribed  in  a  way  meaningful  to 
the  user.     Topics   covered  with  respect  to 
consumer  behavior  and  food  consumption  are 
methodology,    advertising,    cognitive  and 
affective  factors,   consumer   choice  (acceptance 
and  preference),   and  marketing   research  and 
consmption.     The  major  drawback  of  this 
bibliography  is   that   it  is  highly  dated. 
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Cumulative  Index  1973>      (New  York:     The  Conference 
Board  Inc.,  1973). 

The  Conference  Board  is   an  independent, 
non-profit  business  research  organization. 
Its  purpose  is   to  promo te  prosperity  and 
security  by  assisting  in   the  effective  operation 
and  development  of  voluntary  productive  enter- 
prise.    The  index  to  the  Conference  Boar^d'^'s 
published  research  material  is  revised  annually 
with  special  emphasis   on  the  past  10  y-efars  of 
research . 

The  Demand  and  Price  Situation,   National  Economic 
Analysis  Division,   Economic  Research  Service, 
USDA. 

The  Demand  and  Price  Situation  is  a 
quarterly  publication  designed  to  analyze 
the  economic  situation  of  the  nation  and 
determine  how  fluctuations   in  economic 
activity  will  affect  agricultural  production 
and  prices  and  how  agricultural  prices  affect 
consumption.     Other  publications   of  a  similar 
nature  but  much  more  specific  are  the  follow- 
ing:    Fats   and  Oils  Situation,   The  Feed 
Situation ,   The  Vegetable  Situation,   The  Wheat 
Situation ,   Livestock  Slaughter  and  Meat  Pro- 
duction ,   Poultry  and  Egg  Situation. 

Dictionary  Catalog  of   the  Giannini  Foundation  of 
Agricultural  Economics  Library,   Vol.  12, 
University  of  California  Berkeley  (Boston: 
G.   K.   Hall,  1971). 

The  catalogs  provide  extended  bibli- 
ographies of  all  'aspects   of  agricultural 
economics.     Most   of   the  materials   in  the 
library  date  from  1920  to   the  pres'ent. 
Topics   included  of   interest   to  food  con- 
sumption analysis  are  consumer's  preference, 
consumption,  marketing,   and  retailing  of 
agriculturally  derived  products. 

C.   L.   Gregory.     A  Bibliography  for   the  Sociological  > 
Aspects  of   Consumer  Demands   for  Fo^d  Products, 
Univ,.   of  Missouri,   no  date.* 
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Selected  Research  Abstracts  of  Published  and  Un- 
published Reports  Pertaining  to   the  Food 
Service  Indus  try,   Includiiig  Recominendat  Ions 
for  Research  Needs,   USDA  ARS  (Washington: 
GPO,  1970). 

i  '  ^ 

Katherine  Splftney.      ''A  Bibliography:     Hotel  and 

Restaurant  Admin Is  t rat Ion  and  Related  Sub- 
jects,"  CHRAQ,   Vol.    11,   No.    2.    (August,  1970), 
pp.  51-105. 

The  bibliography,   which   Is  produced 
annually,   lists   articles  appearing   in  the 
previous  year's   trade  journals  dealing 
with  almost  every  aspect  of  hospitality 
manag  ement . 


Faith  -Clark;   J.   Murray;   G .    S.   Weiss;   and  E. 

Grossman.     Food  Consumption  of  Urban  Families 
in   the  United  States  with   an  Appraisal  of 
Methods   and  Analysis,   USDA,   Ag.    Info.  Bulletin 
132   (1955), 203  pp. 

This  bulletin  presents   the  results  of 
surveys  made  In  1948-49  In  which  approximately 
4500  schedules  were  finished  by  households  on 
their  food  consumption  for  a  week.     Also  in- 
cluded is   a  comparison  with   a  1942   survey.  An' 
average  urban  family  of   3.29  persons  spent 
$26/week  for  food,   about   $8  per  person.  Food 
eaten  away  from  home  accounted  for   $4   of  the 
average  $26  s^pent  for  food. 

Household  Food  -Cons ump t Ion  Survejy   1955,    17  Volumes, 

USDA,   December  -19  56 .     Household  Food  Con s ump  t Ion 
Survey  1965-1966 ,   Consumer  Food  Economics  Re- 
search Division ,   ARS  USDA. 

The  HFCS   is   a  detailed  study  of  how 
family  income  affects   the  consumption  of 
food   commod 1 t ies .      For  each   income  level 
there  is  data  for  the  quantity  of   a  commodity^, 
which  is  used  per  household  per  week;  In 
pounds,  money  value  per  household  per  week 
spent  on  commodities,   and   the  percentage  of 
households  using  the  commo  di  ty  in  a  week. 
There  are  17  volumes   to   the  final  report 
each  abou  t^OO  pages,   detailing  regional, 
seasonal,  nutritional  and  other  aspects  of 
household  food  cansumption  -by  income  level. 


II.     Aggregate  Dem4nd  for  Food 
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Survey  of   Consumer  Expenditures  1960-61  Data, 
USDL,   Bureau  of^JLabor  Statistics  1965, 

The  SCE  is  a  nationwide  survey  of 
expenditures  and  income  of  families  living 
in  urban  and  rural  areas.     The  final  reports 
present  data  combined   into  four  geographic 
regions  and   the  total  United  States  and 
also   for  urban,   rural  non  farm,   and  rural 
farm 'populations.     The  final  reports  have 
three  groups  of   tables:     U,S,   and  regional 
summaries ,    cross-classifications   of  family 
characteristics,   and  details  of  expenditures 
and  income.     The  way   the  reports   are  organized 
make  it  possible  to  determine  independently 
of   each  other   the  effect  of   income  and  family 
size  on   the  share  of  income  spent  for  food. 
As  income  increases,   the  share  bf   income  spent 
for  food  declines.     As   family  size  increases, 
the  share  spent  for  food  .increases, 

Fabian  Linden,   ed.      Expenditure  Patterns  of  the 
American  Family.,   The  National  Industrial 
Conference  Board,   1965   (sponsored  by  Life) , 

A  statistical  summary  of   expendi  ture 
patterns  of   the  American  family  is  depicted 
based   on  data  from  the  1960-61  Survey  of 
Consumer  Expendi tures> 

S,  J,  Heimstra,  Food  :  Consumption  ^  Prices,  and 
Expendi  tures.  Agricultural  Economic  Report, 
No,    138  USDA,   ERS    (July,    1968),   193  pp. 

During   the  last  half   century,   per  capita 
food   consumption  and  food   use  have  gradually 
increased,  ^  The  number  of  pounds-  of   food  con- 
sumed per   capita  have  increased  and  calories 
consumed  per  capita  have  decreased.  Retail 
food  prices  and   the  total  consumer  price 
index  have  more  than   tripled,   but   since  1950 
food  prices  have  not  risen  as  much  as  the 
total   CP I,      Prices  of   food  away  f  rom  home 
follow  the  level  of  prices  for  all  services 
and  have  increased  much  faster   than  prices 
for  food   at  home.      Changes   in  demand  for 
food  are  related   to   population  growth, 
price  changes   among  commodity  groups,  shifts 
in  consumer   tastes,   and   changes   in  income. 
There  are  over  140  pp.   of   statistics  to 
support   the  analysis  of   changes   in  the  demand 
for  food^     A  recent  supplement  updates  most 
of  the  tables   to   include  1966-1972. 
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B.     Aspects   of  Demand 

S  ady  e  F .   Ad  el  son,.     Changing  Food  Patterns   in  the 
United  States,  'USDA  ARS    (1967),   14  pp. 

Marguerite  C.    Burk.      ^'Changing   Food  Patterns  of 
the  AmericaH-People , "  NFS   73,   August,  1955, 
pp.  13-22. 

M .    C .    B u r k .      Consumption  Economics,   A  Multi- 
disciplinary  Approach .      (New  York:  Wiley, 
1968) ,   359  pp. 

The  approach  to   this  book  was  influenced 
by  the  author's   experience  as  an  agricultural 
economist  with   the  USDA,   where  she  frequently 
wrote  on   the  economics   of   food  consumption. 
This^  book  presents   her  approach   to  consumption 
economics  with  much  of   the  analysis  drawn 
from  her  experience  with   food  consumption 
analysis.      Discussed  are  micro  and  macro 
approaches   to  consumption  and  a  guide  for 
analyzing  consumption  problems.      Also  there 

is   a  bibliography  on  consumption  economics. 

J  » 

M.    C.    Burk.      Consumption  of  Processed  Farm  Foods 

in  the  United  States,   USDA,   Mktg.    Res.  Report' 
409   (1960) ,   47  pp. 

M.    C.    Burk.      Trends   and  Patterns   in  U.S.    Food  Con- 
sumption .   IfcDA  Agr.   Handbook  214   (1958),   123  pp. 

Two   aspects   of   food   consumption  are  treated 
in  this  bulletin.     They  aire  the  broad  outline 
of   trends   in   the^'U.S.    food  supplies   and  con- 
sumption through  the  past  50  years;   and,  some 
significant  patterns   of  cross^^sectional 
variations  within  the  country  i,n  selected 
,  periods  of   the  half  century  studies  per  capita 

use  of   farm  foods  .from  all   sources  was   13  per- 
cent higher  in  1955-59   than  30  years  earlier.  . 
The  shift  from  home  produced  foods   to  purchased'' 
foods  was  an  im port ant  factor  in   the  59  per- 
cent increase  in  averagje  use  of   food  market- 
ing seirvices  from  1935-39,   to  1955-59.  Income 
elasticities  of  per  person  expenditure  for  all 
food  declined  from  1942   to   spring   1955.  Thus 
expenditures  varied  less  with  income  of  house- 
holds  ini  the  more  recent  <1955)    than  the 
earlier  period   (1942).     From  1947   tq  1*955  the 
proportion  of   disposable  income  spent   for  food  ; 
decreased  each, year  except  1951. 
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Helen  M.    Eklund.      "A  Cross   S.ectional  View  of 

U.S.^Food  Consumption"  NFS   128   (May,  1969), 
pp.  24-49. 

This   report  presents  price  weighted 
cross-sectional  food  consumption  indexes 
developed  from  information  collected  in 
the  spring  1965,   Household  Food  Consumption 
S urvey ,   in  order  to   evaluate  patterns  of 
food  consumption  on  a  consistent  basis. 
Family  income  and  urbanization  are  the 
relevant  variables.     Per  capita  consumption 
indexes  by  level  of  family  income,  showing 
changes  in  food  consumption  as  income 
changes,   are  given  for  different  urbanizations. 
Regional  statistics  by  income  and  urbanization 
were  also  given.     Results:      (1)  Regional 
variations   in  per  capita-food  consumption 
were  cut  in  half   1955  to  1965,    (2)    in  1955 
and  1965,  a  10  percent  increase  in  per  capita 
income  was  associated  with  a  1.5  percent 
increase  in  per  capita  food  consumption , 
(3)    the  Northeast  had   the  highest  and  South 
the  lowest  per  capitajfood  consumption   (4)  ^ 
regional  income  shifts   explain  part  of  the 
shifts   in  consumption,   and   (5)   a  10  percent 
increase  in  income  led  to   the  following  re- 
sponses:    3  percent  increase  for  b«ef,  pro- 
cessed  fruits,   vegetables,   and  potatoes; 
0  percent  pork,   chicken,   fish,   fresh  potatoes 
and  coffee  showed  little  association  with  in- 
come;  consumption  of   cereal  products   and  eggs 
declined  slightly  as  incomes  increased. 

John  E .    Er s  tman .      "U.S.    Cons ump  t ion  of  Fro  zen 

Foods."     JM  27,   No!    3   (July,   1963),   p.  76. 

"Food  ^Expenditure  Outlook,"  NFS  Vol.   118  (November, 
1966) ,   pp.  26-32. 

Food  expenditures   in   the  third  quarter 
of  1966  were  nearly  8  percent:  above  the  1965 
level,    the  largest  annual  increase  since  1951 
to  that  date..  -  Most  of   the  increase  in  food 
expenditures  was  due'tij^  4.5  tO'5.0  percent 
increase  in  prices*     Population  and  per  capita 
food  consumption  each  increased  about  1  percent. 
Per  capita  disposable  income  was  about   7  per- 
cent higher  in  1966   than  1965  and   18. 2  percent 
of   income  was  spent  for  food.     Sales  of  grocery 
stores  increased  6  *'p  er  cen^  ,   eating  p  laces  12 
percent,   and  drinking  places   3  percent*  A 
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brief  analysis   of   the  1965  Household  Food 
Consumption  Survey  shows   the  value  of  food 
per  capita  for  one  week  in  spring  1965  was 
$10^65  with  $1.86  spent   for  food  away  from 
home.     Spring  is   the  most  representative 
for  eating  patterns  of  the  four  seasons. 

Karl  Fox.      "Relations  Between  Prices,  Consumption 
and  , Production, "     JASA,   Vol.    56,   No.  255 
(September,   1951),'  pp.  323-333. 

Hazen  F.    Gale.     ''Food  in  the  1960's.  Expenditures, 
'Prices,   and  Consumption."     NFS ,   133  (August, 
1970),   pp.  25-28. 

During   the  1960's   the  proportion  of  .in- 
come spent  for  food  declined  from  20.0  pe.rcent 
to  16.7  percent.     Food  prices   rose  24.0  percent 
and  per  capita  consumption  rose  -5.5  percent. 
Food  expenditures  per  person' increased  due  to 
increase  in  prices  and  consumption.     The  in- 
crease  in  prices   and   consumption  was  much 
larger  after  1965,   than  before  1965. 

Frederick  D.   Gray.      "Population  and  Food  Consumption 
NFS,   123   (February,   1968),   pp.  24-26. 

Population  is   the  primary  determinant 
of  demand  for  agricul tural.  products   in  a  high 
income  country  such  as   the  U.S.     Although  per 
capita  '  cons  ump  tion   in  pounds   has  decreased, 
the  price  weighted  food  consumption  index 
has   increased  showing   that  people  are  buying 
higher  priced  foods    (meats)   and  mo  re  highly  ' 
processed   foods.      If  per  capita  food  con- 
sumption  remains   relatively   cons t ant,   the  ' 
food  industry  will   grow  in  proportion  to 
thepopulation. 

A  Guide  to  Consumer  Markets,   19  72-73,  Conference 
Board  Report , 569 . 

V 

D.   B.   Hacker  arid  .E .    D.   Miller.'    '^Food  Patterns  of 
the  Southwest."    -The  Amer 1  can , J .   of  Clinical 
Nutrition ,   Vol.    7,   No.    3   (March-April,  1959), 
pp.    22A-229.  ' 
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S.   J,   Heimstra' and  H.   M.   Eklund.     "Food  Expenditures   i*n  1960- 
61, .NFS,   117,   USDA  ERS    (August,   19^6),   pp.  37-44. 

The  a^rticle  provides   an^  analysis  of  Survey  of  Con- 
sumer  Expenditures   1960-61.     Results  of  SCE  are  Compared 
with   the  1955  Household  Food  Consumption  SurveV .  Summaries 
of  spending  patterns  are  presented  with  respect   to  levels 
of  income,   to   regions  and   to   family  sizes.  .  .Food  expendi- 
tures were  also  discussed  with  respect  to   income,  family 
size,   by  urbanization,   and  by  region. 

A.    C.   Manchester.      "Total  Consumer  Spending  of  Fresh  Versus       '  * 
Processed  Foods  Remains  Stable."     NFS ,   144   (May ^.1973), 
pp.  35-39. 

'  •  #- 

The  past  two  decades   have  witnessed  surprisingly  ' 
little  change  In  tot^l   consumption  of  foods   according  to 
whether  they  -are  fresh^^or  proces^sed.     Fresh  'products  in- 
Creased  from  36.4  percent  of   total  consumption  expendi- 
tures  in  1952  to  .38.(6  percent  in  1971.     Products  preserved 
but  not  otherwise  changed,   decreased  from  ^0*7  percent 
to  29.1  percent.     Derivative  products  decreased  from 
10.^5  percent  to  10.0  .percent  between  1952  'and  1971. 
Comminuted  products    (manufactured  products  with  several 
ingredients)  were  about  the  same — 22.4  percent  vs.   22.3  „ 
percent.  *  *  ^ 

"New  Direct;iong*^n  Food,   Clothing,   and  Shelter."  CBR  (May, 
1972),.  pp.  44-49. 

D.    B.   Suits.      "The  Determinants  of  Consumer  Expenditures:  A 
Review  of  Present  Knowledge."'   in  Impacts  of  Monetary 
Policy ,   one  of   the  research  studies  prepared  f^r  the 
Comjnission  on  Money  and  Cre*dit,    (Prentice  Hall  Inc., 
1963) . 

^  "USDA  Forecasts   Food  Output."     National  Agricultural  Outlook 
Conference  in  FE   (April,   1973),   pp.  86-92*. 

^  <j 

Per  capita  food  consumption  in  1973  is   expected  to 
set  a  new -record.     At   the  sdme^  time,*  retail  food  prices 
•    are  likely  to  rise  about   6  percent  above  1972.  Food 
prices  rose  ±n  1972,  although  consumers  had,  one  of  the 
sharp.esV  boo.sts  in  purc^iasing  Jjower  ,in  several  years. 


Laura  Mae  Webb.      "Changing  Patterns  of' Consumer  Expen<ii- 
tures.'*     Survey  of  Consumer  Expenditures  *1960-61 , 
•     *BLS  Report  No.    238-5   (March,  1964). 

Changes  in  urban  family  spending  patterns  be- 
tween 1950  and  1960  are  surveyed.  Familie^spent 
more  for/all  food  and  away  from  home  foods,   but  food 
spending  as  a  share  of  consump  t  ion  exp  en<Sktur es  de- 
cline^Kfrom  29.7  percent   to  24.4  percent  and  away 
fr^fln  home  spending  declined  from  5.7  percent  to 

percent  of   consump  t ion  expenditures.     This  was 
due  to  th^  fact  that   the  income  of  the  average  urban 
family  increased  49  percent  between  1950  and  1960. 

Laura  Mae  Webb.      "Food  Expenditures   of  Urban  Families 

1950  to  1960-61."     Survey  of  Consuia^:r  Expenditures 
1960-61,   BLS   Report  'N-G.    238-9   (May',  1965).'-- 

Average  annual  food  expendifui^es  of  urban 
families   increased  16  percent  from  1950  to  1961. 
During   this  period,   retail  food  prices  measured  by 
the  Consumer  Price  Index  increased  18.9  percent. 
Therefore  the  average  urban  family  spent  less  in 
constant  dollars  in  1961  on  food   than  in  1950,  a 
surprising  d'ecrease  since  income  was.  rising  over 
the  pgfiod.     The  decline  is-  attributed  to  a  de- 
crease In  consumption  of   food   types   for  which  prices 
rose  more  than  average  and  an   increase  in  consumption 
of  food   types   for  which  price  increases  were  negligible, 
The  value  of  all  food   consumed  by  urban  families  is 
not  reflected  by  the  BLS   survey.     Food  received  as 
gifts  ,   school  lunch  programs ,   ^nd  expense  account 
*  eating  increased.     Thus„  the  BLS   survey  understates 
the  value  of  food  cons^umed . 

Irene  H.   Wogamot.      "Trends   in  Buying  and  Using  Food." 
USDA  ARS   (1968)  ,   10  pp. 


Denjand  Analysis  ^ 

Bruno  Baldini.     Irreversibility  and  Demand  Functions  for 
Agricultural  Products^,   Ph.D.    Thesis   in  Ag .  Econ., 
Univ.    of  Calif ornia , HSeptember ,   1966),   264  pp. 
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W,   K,   Boutwell  and  R,   L.   Simmons,      "Estimation  of  Demand 

for  7ood  and  Other  Products  Assuming  Ordinally  Separate 

'         Utility,"     AJAE  Vol,    50,   No;   2    (May,   1968),   pp •  366- 
378, 

The  article  presents,  an  econometric  model  for 
the  estimation  of  demand  ajad  in.come  elasticities  of 
food  and  other  products.     Actual  numerical  estimates 
are  derived  -for  durables,   non-durables,  services, 
dairy  prod^pcts,   meats,   cereals,   and  fruits  and 
vegetables.     All   income  elasticities  are  positive 
and  all  of   the  inherent  price  elasticities  negative, 
as  expected  by  the  author, 

G,    E,    Brandow,      "interrelations   among  Demands   for  Farm 
Products   and  Implications  'for   Control  of  Marketing 
Supply,"     Pennsylvania  Agricultural  Experiment  Station; 
(University  Park:   Bulletin   680   (Aygust,  ;L961), 

The  author  pr^ents   a  consistent  integrated 
description  of   the  demand  structure  for  farm  produx:ts. 
Spelled  cut  mathematically  are  price  quantity  relation- 
ships  for  numerous   farm  commodities ,     The  study  covers 
both  the  retail  and  -farm  levels  of  demand.     Per  capita 
food   consumption  over   time  has  been  influenced  by  the 
level  of  income,'  decline  in  manual   labor,   the  shift 
of  population  from  farm  t-o  city,   reduced  waste  in 
processing,   and  better  control  of  body  weight.  These 
apparently  are  causing  per   capita  food  consumption 
to  decline  0,08  percent  annually, 

M,    C,   Burk,      "Development   of  a  New  Approach  to  Forecasting 
-Demand,"     AJAE,   Vol,   46,   No,    3   (August   1964),   pp,  618- 
32-. 

M,         Burk,      "An  Economi.c  Appraisal  of   Changes   in  Rural 
Food   Consumption,"     AJAE,   Vol,   40,   No,   3  (August, 
1958),   pp,    572-590,     See  Bylund,   pp ,  178-179, 

M,    C,    3urk,      "Problems   in  the  Analysis  of.  Food  Consumption," 
in  U,S,   Ag,   Mkt'g,    Service,  >Ag,    Econ,   Report,   Vol,    6.,  - 
No,    1   (January,   1954),   p,  10-19, 

Chao-Chen  Chen,     Reliability  of  Demand  Equations   for  Farm 
Products   in  Future  Time  Periods,   M,S,  Thesis, 
Agricultural  Economics  and  Rural  Sociology,   The    ^  / 
Pennsylvania  State  Univ^ersity   (January,  1960), 

Models  predicting  demand  for(  meats,   livestock  1^ 
products,   cotton,   and  whea*t  were  tested  by  regression 
analysis*  using  variables  as  price,   total  DPI,  per 
capital  disposable  income  and  the  consumers  price 
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index.      Findings  were  that  the   error  of  prediction 
'    is   larger   through  time  due   to   increasing  inap- 
^    plicabillty  of  values  for   exogenous  variables. 

Also   demand  models  using  logarithms  of  variables 
appear   to  be   better  predictors   than  those  using 
actual  values. 

W.   W.    Cochrane  and  H.    C.    Lampe.      "The  Nature  of   the  Race 

Between  Foo*^  Supplies  and  Demand  in  the  United  States 
1961-1975>O^JAE,   Vol.    35,   No.    2   (1953),   pp.  203-22. 


Jean  Crockettj.      "Demand  Relationships  for  Food"   in  Pro- 
ceedings of   the  Conference  on  Consumption   and  Savings, 
Irwin  Fjiend   and  Robert  Jones,   eds.   Wharton  School 
of  Finance  and   Commerce ,   University  of  Pennsylvania, 
1960. 

Rex  F.    Daly.      "Demand  for  Farm  Products   at  Retail  and 

Farm  Level,   Some  Empirical  Measurements   and  Related 
Problems,"  JASA,   Vol.    53   (September,   1958),   pp.  656- 
668. 

Expenditures  for  food  at   the  retail  level  are 
f airly   responsive   to   changes   in   consumer  income. 
The  use  of  food  products  as   they  come   from   the  farm 
are   relatively  unresponsive   to  price  and  income 
changes.     Data  on  retail  expenditures   for  food,  the 
marketing  bill,,  and  the  farm  .value   are  used  to 
present  empirical  measurements  of  price   and  .income 
elasticities  of'  demand,    the  flexibility  of  expendi- 
tures relative   to   income,   and   the  in terxelat ions hips 
among   these  elasticities.      Income   elasticity  for 
all  food  was   about  0.5  and  for   food  away  from  home 
about  0.9     A  10  percent   increase   in  income  is 
associated  with  a   9  ,percent  increase   in   the  market- 
ing bill. 


t. 


M.   A.^^irshick  arid  T.   Haavelino.     "Statistical  Analysis 
of  the  Demand  for  Food:     Examples  of  Simultaneous 
Estimation  of;  Strt/ctural  Equations."     Econome  trica  , 
Vol.    15,   No.    2^^(1947),  pp.    79-110.  ^ 

K.   A.   Fox.      "Changes   in  the  Structure  of  Demand  for  Farm 
Products."     AJAE,   Vol.    37,  No.    3   (August,   19_5  5)  ,  pp. 
411-428.     See  Bylund ,   p.  179. 
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H.    S.   Houthake*r   and  L.    D.   Taylor.      Consumer  Demand  in 

the  United  States:  Analysis  and  Projection ,  2nd  e  d . 
(Cam bridge:     Harvard  University  Press,   1970)    321  pp. 

This  monograph  is   an  econometric  demand  study 
for  projecting   all   items   of   United  States  private 
consumption   expenditures,   particularly  in  1970. 
The  dynamic  model  on  which  most  .of   the  work  is  based 
generalizes   an  idea  adopted   in  demand  studies  for 
durables:     that  current  purchases   depend  not  only  . 
on  current   income  and  prices,   but  also  on   the  pre- 
existing   inventory  of   the  item.      For  nondurable 
commodities,   habit   formation  is   the   exact  counter 
part^^  of   stock  adjustment.      Demand  equations  were 
selected   for  83   commodities   including   food  purchased 
for  off-premise   consumption,   alcoholic  beverages, 
purchased  meals,    food   furnished  government  and 
commercial   employees,    and   food  produced   and  consumed 
on   f arms . 

X,   Jureen.      "Long  Term  Trends   in  Food  Consumption:  A 

Multicountry  Study."     Econometrica ,   Vol*    24,   No.  1 
(January,    1956),   pp.    1-21.      See  Bylund ,   p.  181. 

G.   M,   Kuznets.      "Measurement   of  Market  Demand  with 

Particular  Reference  to  Consumer  Demand  for  Food."  * 
AJAi>   Vol.    35,   No.    5   (December,   1933),   pp.  878-895. 

Corrine  LeBovit.      "U.S.    Food  Consumption:     Annual  Dis- 
appearance an*4-— ifous  eho  Id  Survey  Data."     NFS  ^  126 
(November,    196£W^   pp.    32-41.  . 


Food   consumptioTi   dat-^   derived  from  household 
surveys  were  comparea  with  time  series   data,  after 
adjustments  were  made  to  make   the  sets   of,  data  con- 
sistent.    Time   series  data  are  compiled  yearly  using 
the  disappearance  metn^qdy  to  determine   food  consumption. 
After  adjustment,   trends   in  consumptio'n  implied  by 
household   survey  data  were  usi^a^Ily  consistent  with 
those  based  on   time  series   disappearance  data. 


Marc  Nerlove. 

Agr i cul tur a 
Handbook  141  (1958) 


Distributed  Lags  and  Demand  Analysis  Slot 
al   and  other  Commod i ti es >  ~USDA T  ERS,^Agr. 


This   publication  summariz*es   available  literature 
on   the  use  of   distributed   lags*  in  the   analysis  of 
demand   for  individual  commodities   and   contributes  a 
substantial  amount  of  new  material  to   the  problem  of  ' 
estimating   dynamic  d em and- relationships.  Although 
distributed  lags  have  been  used  in  the   analysis  of 
some  economic  problems   to   this   date   they  have  been 
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rarely  used  in  connection  w*th  demand  analyses. 
^        These  techniques  appear  to  be  useful  in  measuring  long- 
(       run  and  short-run  demand  functions.     Several  applied 
^     examples  are  discussed  in  detail.     Considerable  emphasis 
of   this   report   is  placed  on  methodological  aspects, 
in  part  to  call  attention!-  to  problem  areas. 

/ 

Marc  Nerlov^  and  William  Addison.      "Statistical  Estimation 
of^JLj^erng  Run  Elasticities  of  Supply  and  Demand .  " 
AJAE,   Vol.    40   (r958),   pp.  861-80. 

Using  statistical  methods  of  analysis  the 
authors  attempt   to  establish  price  elasticities  of 
supply  and  demand  and.  income  elastzicities  of  demand 
for  various  food  commodities.     The  mVs4;  significant 
finding  of  the  paper  is   that   evidence  or>serial 
correlation  of   residuals  of   the  e,s  t  i^,5:^^d '  s  upp  ly  or 
demand  relationships   is   reduced  or  elimihated  entirely. 
The  reason  for   the  difference  betwee'n  the  , dynamic 
and  static  approaches   is  explained  in  terms  of  the' 
economic  significance  of-- the  model  ei;^  1  oyed  .  The 
methods   thus  presented  offer  an  e^nomi?^-^o lu t ion  to 
a  problem  which  has  been  treated  in^^ixirely  statistical 
t^e^rm^ 

James  Tobin.      "A  Statistical  Demand  Function ^^ar  Food 

in  the  USA."     J.   Royal  Statistics   &oc-/l08,  (Ser.-A) 
(1950),   pp.    113-1%!.  TT 

William'^^  Waldorf.      "The  Demand  for  and  Supply  of  Fodd 
Marketing  Services."     AJAE  48:     No.    1  (FebruarW, 
1966),   pp.    42-60.  / 

The  article  is   concerned  with  es t imat ing  ^changes  • 
in  the  demand  and  supply  of   food  marketing  services 
in  order  to  explain  the  decline  in  the  farm  spare  of 
U.S.    consumption  expencftltures   for   food.      From  1(929 
to  1962   there  was  no  real  increase  in  the  price  of 
^  f ood  marketin^g  services,   because  the  supply  of 
marketing   service's  kept  pace  wi  tib^^^emand .     Of  the 
decline  in  the  farm  share  of   consumption  exp.endi- 
tures  one-third  is  due  to  an. increase  in,  demand  ,for 
food  marketing   services  and   two-thirds   to   a'j^r  icul  tural 
production  increasing  faster  than  demand. 
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Wiljiam  H.   Waldorf,      "Demand   for  Manufactured  Foods, 

Manufacturer's  Services  and  Farm  Products   in  Food 
Manufacturing."     USDA  ERS   Tech  Bulletin  1317 
(December,   1964),    60  pp. 

This  study   employs  a  simple  econometric  model 
to  explain  household  behavior  toward  increased  con- 
sumption  of  processed  food  and   the  decline  of  the 
farm  share  of   the  food  dollar.     More  specifically 
it  estimates   three  demand  relations  associated* with 
domestic  civilian>  consumption  or  processed  farm 
food  products:      (1)   A  demand  relation  facing  manu- 
facturers  for   total  manufactured  farm  foods,    (2)  a 
demand   relation  facing  manufacturers   for   total  food 
manuf ac  tur er s  '    services,   and    (3 )   a  demand  relation 
facing   farmers   for  total   farm  products   consumed  in 
food  manufacturing.     Primary   interest  is  with  (2). 

A  major   finding  was   that   the  demand  of  house- 
holds  for   factory  processing  services   increased  be- 
tween two  and  three  times   for   the  period  studied 
(1929  to  1950*s).     Real  per  capita  income  was  the 
only  significant  variable  a^ssociated  with   the  shift 
'  *  in  demand.     The  estimated   income  elasticities  for 
food  manufacturers*   services  was   0.86,   for   farm  food 
products  used  in  manufacturing  0.35,   and   for  manu- 
factured food  products  0.57.     The  income  elasticity 
for  manufactured   food  products   is   the  weighted  sum 
of  the  other   two.     Also,   household  purchases  of 
factory  processing  services  respond  about  as  much 
to  price  changes  as   they  did  with  income. 

The  article  includes   a  study  of   the  effects 
of  an  expected   income  series   on  consump tion  based 
on  the  concept  of  an  average  economic  horizon  for 
all  consumption.     On  the  whole,    the  results  show 
that   such  a  study   is   inappropriate  for  the  foods 
and  services   included  in  the  study.     The  bibliography 
provides  a  list  of  literature  pertinent   to  the 
economics   of   food  consumption. 

D,  Forecasts 

"The  Consumer  Market   in  1980:     Nondurable  Goods,"  CBR 
(March,   1972)  ,   pp..  43-45. 

"Current  Trends   in  Consumer  Markets,"  CBR   (May,  1970); 
pp.  23-26. 

Forecasts   the  market   for  food  in  1970*s. 
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The  I)>S.   Economy  in  1990,   Conference  Board  Report  535 
(1972) ,   31  pp. 


III.     A.     Increasing  Marketing  Costs 

0.   P.   Blaich  and  L.    F.   Hermann.     Perspectives  on 
Farm  Product  Marketing,   Marketing  Economics 
Division,   ERS ,   USDA,   Report  313,    (1966),   27  pp. 

This  report   considers  primarily   the  supply 
of «farm  products   for   consumption.     However  factors 
which  cause  changes  in   the  level  of  consump t  ion 
are  dis cussed  such  as   the  quantity  of  services 
embodied  in   commodities ,   effects  of   income,  and 
r is  ing  prices . 

Hazen  F.   Gale.     The  Farm  Food  Marketing  Bill  and  Its 
Components ,   USDA,   ERS,   Ag .    Econ.    Report  No.  105 
j[January,   1967),   58  pp. 

The  total  increase  in  the  marketing  bill 
from  1929   to   L963  was  caused  by  growth  in  the 
volume  of   food  handled  and  in  unit  marketing 
charges.     Larger  volumes  accounted  for  42  per- 
cent and  higher  unit   charges   for  58  percent  of 
increase  in  _th.e  marketing  bill.      Fruits  and 
vegetables  had  the   largest  marketing  margins, 
meats  were  ranked  second,   and  bakery  and  cereal 
products   third.     Poultry  and   eggs  had   the  small- 
est marketing  bill.     Retailers  accounted  for  44 
'  percent  of  the   total  marketing  bill  in  1963 

(including  eating  out  p laces),   processing  39  per- 
cent ,  distribution  17  percent.     The  volume  of 
products  sold  by   retailers   including  eating 
places   in creased,  faster   than  total  volume  of 
food  markets.     More  specifically,   the  proportion 
of  food  handled  by  restaurants   and  o  ther-^  eating 
places   increased  relative   to   the  proportion 
handled  by  retail  sales.     This   report  contains 
an  excellent  bibliography. 
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George  W,   Ladd,     "On  Some  Measures  of  Food  Marketing 

Services,"     JASA,   Vol,    56   (March,   1961),   pp.  65-69, 

Some  economists  have  applied  multiple  regression 
/analysis   to  national  aggregate  time  series   to  measure 
elasticities  of  demand   for  all  food  marketing  services. 
This  paper  demonstrates   the  inappropriateness  of  the 
measures  of  marketing  services;   price,,  quantity 
and  value  used  in  the  analyses.     The  service  price 
index  used  was  actually  a  services  value  index;  the 
services  quantity  index  u^ed  was  an  index  of  food 
quantity;   and  the  measure  of  value  used  contained 
errors  of  observation  of/  such  a  nature  as   to  lead  to 
biased  elasticity  estimates ,     Finally  formulas  are 
suggested  which  might  be  used  for   the  construction" 
of  a  Laspeyre's  index  of  service  prices  and  a  Paasche 
index  of  quantity  s^ervices, 

F,   V.   Waugh  and  K,   W,    Ogrenu^  "An  Interpretation  of 
Changes   in  Agricultural  Marketing  Costs,"  AjER, 
Vol,    51,   No,    2    (1961),  ^pp.   213-224  , 

Consumers   are  not  bvKying  the  same  basket  of 
food  that  they  purchased   fc>5^enty  or  thirty  years  ago. 
They  are  buying  foods  that  '^re  more  highly  processed 
and  sold  in  fancy  packages ,  'They  are  buying  more 
food  in  restaurants   and  more  of   their  food  is  pur- 
chased and  ^less   comes   from  home  gardens,     Thus  the 
total  amount   of  money  spent  by  consumers,  for  food 
has   gone  up  more^  than  has   the  cost  of  a  standard 
market  basket , 

William  H,   Waldorf  and  Jeanette  Findlay,      "Prices  of 

Intermediate  Goods  and  Services  used  in  Marketing 
Farm  Foods,"  USDA,  ERS ,  Marketing  Transportation 
Situation   (May,  1.962); 

To  perform  the  multitude  of  services  required 
in  marketing  domestic  farm  food  products,  ^^semblers, 
processors,  wholesalers,   retailers,   and  away  from 
home  eating  places  buy  a  wide  array  of  goods  and 
services   from  nonf arm  '  bus inesses  not  directly  en- 
gaged in  marketing   food  products.     The  article  pre-  , 
sents  a  newly  constructed' index  showing  changes  in 
prices  of • intermediate  goods   and  services.  Increases 
in  the  prices  of  these  goods  and  services   that  are 
not  offset  by  increases   in  productivity   result  in 
hi-gher   costs  of  food  marketing  services.  The 
purpose^  of   the  index  is   to  provide  a  link  between 
consumer  demand  at^  the  retail  level  and   the  market- 
ing system's  demand   for  food  at   the  farm  level. 
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B,     Market  Structure 

» 

Agricultural  Markets   In  Change,   Mar ke ting  Economi cs 

Division,   USDA  ERS ,   Ag .    Econ.   Report  No.    95  (July, 
1966)   396  pp. 

Agricultural  marketing  has   changes   in  response 
to  many  stimuli.     There  -have  been  innovations  at  all 
levels  of  manufacturing  and  retailing  such  as  in- 
creased processing  and  fast  food   restaurants.  These 
changes  are  enumerated  and  related  to  other  socio- 
economic variables   such  as   changes   in  the  level  of 
competition ,   population,   the  labor  force,  income, 
educa^tion,   leisure,   and  changes,  in  consumption 
Citterns.'   Aspects   of  theoretical  economics  deal- 
ing with  innovations   dnd  market  expa'ns  ion  .a,r e  dis- 
cussed and  related   to  marketing  agricultural  products. 
About   two-thirds  \>t   the  study  is  given  to   the  develop- 
ment ^of  marketing  techniques   for  various  commodities. 

o b  1  ejn s   considered  are  marketing  channels,  transporta- 
tion,     processing  methods   and  costs,   prices,  market 
power,   changes   in  the  retail  market,   and  some  pro- 
jections based  on  specific  market  and  overall 
economic  conditions. 

Paul  L.^  Farris,   ed.     Market  Structure  Research,  Theory 

and  Practice  ^n  Agricultural  Economics    (Ames,  lova: 
Iowa  State  University  Press,   1964).  ,™ 

^   This  book  deals  with  labor  productivity  as  well 
as  other  topics  and  seeks   to  establish  a  basis  for 
evaluating  the  performance  of   the  food  industry. 

Food  from  Farmer  to   Consumer ,   Report   of   the  National 

■  CommissijDn  on  Food  Mar  ket  ing  *  (June  ,   1966),   203  pp. 

The. report  deals  mainly  with   the  structure  and 
concentration  of  the  food   industry.      Chapters   1  and 
2  give  a  brief  summary  of  consumer  exp'endi  ture 
patterns.     Changes   in  food  marketing  are  due  to 
changes   in   technology  or  in  changes*  of  economic 
variables   influencing  marketing  conditions. 

The  Food  Marketing  Industries;     Recent  and  Prospective 
Structural  Changes.     Marketing  Economics  Division, 
ERS,   USDA,   Report  295   (1966),   63  pp. 

One  outstanding  characteristic  of  the  food 
marketing  industries-  has  been  growth.  A 
significant  structural  change  accompanying  tfiis 
growth  has  been  "Ithe  rise  of  super  markets  and 
large  food  retailing  organizations.  '  .Eating  places.  , 

\  ■  . 
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have  gained  an  increasing  proportion  of  the 
consumers  food  dollar.     Between.  1963  and  1965 
sales  of  eating  places  grew  50  percent  faster 
than  grocery  store — sales  - 

Richard  H.   Holton.     The  Supply  and  Demand  Structure  of 

Food  Retailing  Services,   Harvard  Studies   in  Market- 
ing Farm  Products,    //10-18    (June   1954),    64  pp. 

the  objectives  of   the  study  are  not  only  to 
explain  the  nature  of  demand  services  associated 
with  food  retailing  but  also   to  examine  character- 
istics of  the  equilibrium  that  is  strict  between 
service  grocery  stores  and  the  limited  service 
stores.     A  case  study  method  was  used.     A  Mass- 
achusetts  town  of  nearly   "typical"  characteristics 
was  selected.     Data  were  collected  for  all  food 
retailers  operating  at   the  time  of  the  study  and 
for  all  grocers  operating  in  1940.     This  study 
points   to   the  conclusion  that   the  income  elasticity 
of  demand  for  credit  and  delivery  service  is  neither 
clearly  positive  nor  negative;   rather   there  is 
evidence  that  the  d^emand  for  credit   is  concentrated 
in  the  upper  middle-income  brackets  whereas  the 
demand  for  delivery  service  shows  only   the  slightest 
indication  of   the  same  pattern. 

R»   L.   Kohls.      "The  Place  of  Merchandising  and  Promotion 

iA;.  Expanding  Demand  for  Food."  AJAE,  Vol.  37,  No.  5 
(December,    1955),   pp.  1380-1386. 

R,   L.   Kohls  and  W.   D.   Dunny .     Marketing  of  Agricultural 
Products  4   th  ed.    (New  York:     The  MacMillan  Co.,  \ 
1972) . 

A  framework  for^  the  marketing  of  agricultural 
products   is   established  by  considering  the  flow 
of  goods   through  the  %Q^d  industry.  One'chapter 
discusses   the  determinants   of  consumption  of 
agricultural  commodities .     Another  chapter  outlines 
marketing  costs.      Sources  of   information  about  all 
aspects   of  production  and  consump  tion  are  discussed. 

Robert  E,   Kuenne.     Monopolis  tic  Competi  tion  Theory 

Studies   in  Impact.    (New  York:   John  Wiley,  1967). 
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R.   J.   Minichiello.      "The  Real   Challenge  of  Food  Dis- 
counters."    JM,   VoL.   31,   No.   2    (April,   1967),  pp. 
37-42. 

In  recent  years  retail  food  outlets,  called 
discount  foodstores,   have  appeared  claiming  to 
sell  food  at  prices  lower   than  those  of  conventional 
food  supermarkets.     The  f in dings  of   the  study 
indicate  that  dis count  foodstores   reduced  operating 
expenses  mainly  by  eliminating   trading  stamps,  and 
that  food  discounting   is  actually  a  marketing  strategy. 
^   ^^Conventional  supermarkets   spend  $65,o6o  to  $70,000 
^   per  year  on   trading   stamps.     The  money  could  have  been 
used  for  many  different  things .     Discounters   chose  to 
reduce  prices.     The  effect   is   that  consumer  choice  is 
widened,   since  some  consumers  would  rather  have  lower 
prices   than  stamps. 

John  R.   Moore  and  Richard  G.   Walsh,   eds.      Market  Structure 
,of   the  Agricultural   Industries    (Ames ,   Iowa :  Iowa 
State  University  Press,  1966). 

Presented  here  is  a  representative  up-to-date 
view  of   the  agricultural   industries  at  all  levels 
and  their  diverse  and  evolving  market  conditions. 

D.    I.   Padberg.     Economics  of  Food  Retailing  (Ithaca: 
Cornell  University  Press,  1968). 

Contained  in  this  book  is  an  analysis  of  the 
food  retailing  sector,   its   structure,  behavior, 
and  performance.     The  conclusion  is   that  performance 
of   the  retail  selling  market  is  excellent.  Con- 
sumers are  provided  with  alternative  types  of 
service,   clean  and  attractive  facilities,   a  variety 
of  merchandise,   convenient   location  and  hours  of 
operation,   at  prices  which  cover  cost  and  reasonable 
profits . 

D.    I.   Padberg  and  T.   David  McCullough.      "Toward  the 

Year  1985:     Food  Wholesaling  and  Retailing." 
'   '     Special  Cornell  Series  No.    6   (Ithaca>   1969),   12  pp. 

This  analysis   anticipates  a  1985  food  retail- 
ing and  wholesaling   industry  which  looks   and  acts 
v^ry  much  like  the  pr.esent.     Major  forces  for 
change  from   the  past--the  chain   store  movement 
and  the  supermarket--have  received  a  rather  complete 
-response  from  the  indus try *  Maj or  changes  within' 
the  industry  have  given  way   to   slow  but  steady 
evolution  of  minpr  improvements.     No  revolution 
seems   imminent  .     The  n^t   change  of  revolutionary 
proportions   is   expe^rt^\o  affect   the  congested^ 
urba;r  areas,   but   it  will  Viot  be  a  major  factor 


/  wij^ln  the  next  15  years 
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Labor,  technology,   and  -Innovation 
1.     Labor  and  Productivity 

J.ack  Bloom.     "The  Food  Technologist  in  the  Food 
Service  Industry*     Need,   Challenge,  and. 
Prospects."  FT   (September,   I969)^p.  39. 

Due  to   the^  rapid  growth  o^f   the.  food  service 
industry,    the  food^  processing  industry  has*  begun 
to  orient  more  of  R  and  D  activities   to  this 
market.     Three  problems   faced  are  the  diversity 
of   the  food  service  industry,'  3?ac>  of  *good  market 
research,   and  rapid  change  in  the  food  Service 
industry.     Only  30  percent  of  firms  replying  to 
a  survey  employeH  food   technologists.  Generally 
they  were  firms   that  did  some  of   their  own  process 
ing. 

George  F.   Bloom'.     Productivity  in   the  Food  Industry 
(Cambriage:     MIT  Press,   1972*)^--313  pp. 

The  food  industry  contains   the  potential 
for  a  substantial  acceleration  in  the  rate  of  t 
productivity  advance  in  the  seventies.'    How,-  ^ 
ever,   the  various   institutional,   legal,   and  ^ 
systems  barriers  are  such   that  it  is  unlikely 
-that   the  actual  date  of   change  in  man  hour  out- 
put will  vary  materially,   unless  government 
promotes   a  more  rapid  rate  of  progress  through^^ 
appropriate  policies. 

J.   F.   Booth.      "The  Influence  of   Consumption  Changes 
on  the  Use  of  Resources  and  on  Technical  Change 
in  Agricul  t^ur  e, "  in  International  Conference 
of  Agricultural  Economis  ts ;     Procee dings  9th 
(1955),   pp.  221-238. 

I 

C.   King  Emma.      "Labor  Cost   and  Productivity  in 

Hospital  Food  Service."   CHRAQ ,   Vol.    12,   No.  1 
(May,   1971),   pp.  47-52. 

Measurement  and  analysis   of   labor  cost 
in  relation  to  productivity  are  becoming  of'  in- 
cr-ea'sing  concern  .'to  food  service  management . 
Wage  increases  in  fdod  service  operations  are 
rarely  accompanied  by  comiaens urate  increases 
«       in  productivity.     Therefore,   the  increased  / 

labor  costs  have  two   effects..     One  is   the  attempt 
to  replace   the  use  of  Tabor.     Second  is  increased 
care  in   the  use  of  labor  resources  and  efforts 
to   eliminate  exce/Ssive  labor  costs* 
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.    Fogel.    "Union  Impact   on  Retail  Food  Wages  in 
'     California."     IR,   Vol.*6   (October,    1966),  ^pp. 
79-94. 

This  article  establishes   that  a  high 
degree  of  unionism  has  brought  about  sizable 
increases   in   the  relative  earnings  of  .food 
establishment   employees   in  California  between 
•1941-1962.      The  impression  of  union  and  employer 
spokesmen  is   that  higher  quality  work  forces 
have  accompanied  higher  wages   in   the  food  in- 
dustry and   that  a  higher  quality   labor  force 
has  contributed  to  productivity  increases 
measured  in  the  paper.     Two   factors   give  an 
inelastic  characteristic  to   the  demand  for 
labor.      The  possibility  of  competition  from'  - 
non-union  firms  are  slight   and  labor  costs  are 
only   7   to   10  percent  of   the  total  costs   for  most 
f  irms  .  * 


Robert  E.    Freeman.      ^'Role  of  Farm  Productivity^  and 

Marketing  Margins   in  Postwar  Decline  in  Farm' 

Prices."  AJAE,  Vol.  48,  No.  1  (February,  1966), 
pp.  31-41. 

Several  commodity  groups   showed  marked 
differences   in  the  changes   in  farm  and  retail 
prices,,  in  marketing  margins,   and  in  quantities 
produced  in  1961  to   1963  as   compared  with 
1947  to  1949.     By  constructing  a  consistent 
and  rational  set  of   supply   and  demand ' curves 

•     through  price  quantity  points,   shifts   in  the 
farm  supply  and  demand  and  retail  demand  curves 
for  various   commodity  groups  have  been  indicated. 
Fruits  and  vegetables  have  been  least  adaptable 
to  mechanization  and   the  farm  supply  function 
shifted  only  slightly.      Consumers  have  had  to 
pay  more  to   cover  higher   farm" prices   and  in- 
creased marketing  margins-.      By   contrast  there 

«     have  been  tremendous   technological  advances 

in  poultr^yproduction.     This   is   consistent  with  . 
the  large  s^ift  in  the  supply   function.  Market 
*■    .   margins  wereValmost  always   constant  so   the  gains 
in  production  ef f ici ency* have  been  passed  on  to 
the  consumer  in  the  form  of  lower  prices  and 
increased  vol'Sme.     The  shifts  i^n  the  supply 
functions   are  generally   consistent  with  changes 
in  output  per  man  hour. 
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T).   R.  'Fusfeld.    '  **Pppulation  Growth  an'd  Einployinen»t  in 
the  Service  Industries."     SEJ[^  Vol.    35  (July,- 
1968),   pp..  73-  77.     /    ^  '  .        ;  ^ 

In  percent-  years   the  ptoport^Lon  of  persons 
employed  in  the  servicfe  indps tries;  has  incteased 
until  now  it'  exceeds  the  work  force  in  ..manuf  acjtur  ing 
The  share  of  disposable  personal'  income  spent  on 
services  has  increased,  whil6   that  spent  on  "gobds 
^    has  fallen.     The  aim  of   this  paper  is   to   show  that 
Che  ma j  or  determinant  df  emp loyment  growth  in 
the  seTvice  indus tries  is   the  increase  in  popula- 
tion  and  that  incre'ases   in  income  have  on*ly  An 
inconsequential  effect.     .     '  .  ^ 

The  growth  of  employment  in  serv,ice  ind.ustries 
and  in  median  family  income  were  examined  for  23 
maj  or  mejtropdlitan  areas  b^tw'een  1950  and^l960. 
One  would  expect  the  cities  with  the  largest  gain 
^    in  income  to  show  th^  largest  increase  in  service 
employment .     No  systematic  pattern  appeared  and 
the  assumption 'was  sustained   that  income  had  an • 
inconsequential  effect. 

"Fut-ure  Food  Service  Executives  Get  First  Taste  of 

Fro  zenir^Corivepience  Foods   Con*cept.''  QFF  (February, 
1973)  ,   p.  <313. 

"  ■  -o' 

A  model  laboratory  for   testing   frozen  , 
convenience  foods   and  reconstituting  equipment 
has  been  set-up  by  the  Department  of  Food  Service, 
University  'of  Wis  cons  in     to  prepare  students  foif 
*   careers  as  food  management  executives.  University 
educators  believe  that   the  food  industry's  great- 
est needin  th6  future  will  be  people  trained  on  ^ 
the  food  m-ana*gement   level,   rather  than  as  kitchen 
technicians .  . 

J.   A.^  Ghene  and  Leo  Nejelski.     "Food  Service  Systems: 
,    Human  Factors   in  Administration,"   CHRAQ ,   Vol..  11, 
No.  .1   (May,   1970),  pp.   49-56;  ' 

^        „     Changes  in  the  technology  of   food  service 
'.hav^e  made  changes' ^in  food  purchasing,  han'<3[ling, 
p reparation,   service  and  sanitation.  Responsible 
decision  maimers  in  the  food  service  industry  need 
to   renew  their  understanding  that   congenial  and  ^ 
pro^ductive  relation^  a'r  e:  condit  ioned  hy^  under- 
Stan  ding, and  by  the  maintenance  of  .s^ejf  respecjt  ^ 
But  how  to  use  labor  saving  technology  without.^ 
dehumanizinjg  workers  is^  a  major  problem.^* 
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Gerald  W.    Lattin.      ''Manpower  Pro  j  ec'^ti^  ns   for  the* 

Fo-odi  Service   Indu5t,iiy,"   CHRAQ   (May,    1969),   pp.  . 
49-52. 

McKTnsey   &  Co . ,   Inc.      Report:     An  Identification  of 
P  r^bl ems   in  Food  Indus  txy  Manag  ement .  Prepared 
for   National  Association  of   Food  Chains  (New 
York,    1962)  ,^  36  pp.  -  .  . 

People.,   Productivity,   Profits  ,    CHRAQ  ,   Vol.    8  , "  N  o  1 
(May ,    r9  67)  . 

This  Volume   is   concerned  with  sources  or 
labor   and   low  productivity,    and   t h ei r •  ef f ec t s 
on  profits.      Some  cri   the  \rt  icles   of    ip.  terest 
to   food  service   follow:      J.    Cribbin,    "Innovat ional 
Thinking--Fulcrum  for  Organizational  Growth"; 
J  .   J  .    Zaf  f  y  ,    '*How   to  Live  wi  th  Unions  "  ,    J  . 
Counts,    ''Management's  Role   in  Worker  Productivity", 
F.    J,   Harberi,    "A  Case  History   in  Hiring  Slow- 
Learners";   M.    B.    Burritt,    "Projected  Labor 
Costs   in  Future  Food  Systems'*;   R.  Willett, 
"Todayls   Convenience  Foods";   Parrott,  "Airline 
Food  Service";    A.    R.    D'Agostino,    "Airline  Food 
Service  Problems." 

Thomas  F,   Powers.      "Labor   Supply,   ^abor  'Costs  and 
Change   in  the-  Hosp  i  t  al  i  t  y   Indus  t  ri  es  ."'  unpub- 
lished paper .  *  . 

LabjDr  costs   of   food  service   and  housing 
ind us  tries  have  undergone   radical   change  in 
the  past   few  years.     A   tight   labor  markex  and 
the   social  welfare  policies   of   state   and  federal^ 
governments   have   caused   the  wages   of   labor  to 
rise  substantially.     Wages  have  not  been  rising 
in  the  hospitality   industries  ,as   fast   as  all 
wages   in   the  rest   of   the   economy.      Thus    the  t 
level  .of   benefits   derived   from  working   in  the 
hospitality   industries   is   approaching   the  mini- 
mum^welfare  benefits   provided  by   the  state, 
since   they   have   risen  dramatically.      Wage  costs 
are   substantial   in  service   industries.  Rising 
wages   have  not  bee.n  offset  by  productivity  in- 
creases  as   in   the   rest   of   the   economy.  There- 
fore,   the' rising  wage   costs   have  a  greater 
effect  on   the  cost   of   the   service  produced  than 
to   rising  wages   in  manufacturing.      Since  the 
hospitality   industries   are  labor   intensive  and 
welfare  policies  make   it   difficult   to   attract  - 
labor  at   low  wages,    there  is   an  incentive  for' 
using   less   labor   intensive  methods   of*  service. 
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R»  W.  Resek.  "Investment,  Prdduction  and  the  Cost 
of  Funds/''  ASA  Proceedings  (Washington,  D.C.',' 
1967),   pp.  371-380. 

The  model  of   investment  behavior  emphasizes 
^  •  the  effe^'t  of   the  production  function  on  invest- 

ment  and  the  use  of   investment   analysis   to  dis- 
cover  information   about   that  production  relation 
For   the   food  industry  the   elasticity  of  substitu- 
tion of  capital  .an d  labor  was  very   low.  In 
addition,   capital   saving  technology  oocvfrs  at 
the  rate  of  4  percent   per  year.  Interrbal 
financial  variables  play  an  important   tole  in 
the   timing  of   investment  but   do  not   affect  the 
costofcapital. 

The  data  employe  cJ-,*^or   the  anal  y-^  is  came^ 
mai.nly   from  Compustat   Service  offered  by  r 
Standard  Statistics   Company,   a  subsidi^ary  of 
Standard  and  Poors.      Data  was  obtained  fo^-s^3 
I     firms   in,  the   food   industry   for  a  period  oj.  19 
years., 

B.   3.    Seligman.      "The  High   Cost   of  Eating."  in 

Seligman  Economics  of  Dissent  (Chi'cago:  Quad- 
rangle Books,   1968),   pp.  218-29. 

Seligman  believes  that  the  consumer  has  * 
tremendous  disadvantage  when  buying  food  dui 
structure  of  the  industry.  Competitioi 
usually  in  such  non-price  areas  as  \)jar^T^^^n6. 
services  rather  than  in  lower  ice><^^  Th^e 
growth  of  ^horizontal  and  vej^MTcal  integration 
has  caused  the  food  b  i  1 gjrow  ,^  wi  t  h  no  re- 
•  course   for   the  consumi«'^ 

in  Spritzler.      "Des-i^g'hing'-f or  Convenience,'* 
Vend   (March,    1973),   pp.  43^46. 

The  "Total   System   Concept"   in'vhich  every 
component   from  food   to  production  pr'ij endures 
are  designed   to  work  together  for  maximum 
efficiency   involves   two  major   types  uHE  decisions 
^"       -  .         '     menu  decisions   and  production  decisions;  ,Cost 

y      ^  will  be   a  major  factor   in  determining   the  ex tent 

to  which  a  commissary  ^^es   convenience  foods. 
Versatility  of   food   ai^d  equipment   are   the  key- 
.   stones   to  planning   a   Optal   systems  commissary. 
Productivity   in   the  food  service   industry'  is 
0*12  percent   compared  with   a  national  average 
of   3.5  percent.     One  effect   of   the  systems 
approach  is   to  allow  for  a  smaller  labor  force. 
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Dale  G.    Stallings.      Long  Run  Projections   of  Food 

ProcessAn^  and  Marketing   in   the  West.     Market-  r 
ing   Economics   Division,    USDA  ERS ,   Ag .    Econ , 
Report  No.    78   (June,   1965),   45  pp. 

major  objective  of   the  report  was  to 
st\idy   changes   in   processing,   wholesaling',  and 
retailing   of   agricultural   food   products   in  the 
Western  Region   to  project   changes   that  might 
oqcur   under   specified   cjDnditions   by  1985. 
Another   objective  was   tc   examine   some  of  the 
changes   of   processing   and  marketing  costs. 

Shifts   are   expected   from   fresh,  relatively 
unprocessed   foods   to  processed   and   from  starches 
to  meats.      Productivity  of   labor   in   food  process- 
ing has   increased   rather   steadily   at   the  rate  of 
2-4   percent.      On   the   basis   of   the   labor  productivity 
estimates,    employment   is   projected   to  increase 
only   in  processed   fruits   and   vegetables   and  bakery 
products.      From  1954   to   19-85   sales  of   food  stores 
are  projec^ted   to   increase  155  percent   and  sales 
of   eating  places   182  percent.      Large  increases 
i n * emp loymen t   are  anticipated   for  wholesale  firms 
and   retail   food   stores,   with   the   largest  projected 
increase   for   eating  places, 

"Training   the   Mentally   Retarded."  Hospitality 
(August ,    1973) ,   p .    71 . 

^In   1965   a  program  was   begun   by  Economics 
Laboratory   in  Minnesota   to   train  mentally  re- 
tarded  persons   for  jobs   in   the   food* service 
industry.      By   1970,    the   program  had   spread  to 
18  states   and   is   being   considered   in  others  to^ 
bring   the   total   to   32   states.      Findings  show 
the  mentally   retarded  who   are  educable   are  better 
suited   for   routine   tasks   than   the  bright, 
ambitious   person  who   becomes   bored   or  impatient. 
The   turnover   rate   is   close  to   zero   for  trained 
mentally   retarded  personnel. 

William  H.   Waldorf;     "Labor  Productivity   in  Food 
Wholesaling   and   Retailing   1929-1958,"  RESTAT 
48(  March,    196  6),   pp.    8  8-93. 

This   papejr^is   concerned  with   the  growth  of 
output   and   productivity   in   the   food  wholesaling 
and   retailing\of   foods.     Net  putput/man   hr.  grew 
at   rate  of   2.  8^  er  cent   per  year,'  1929  through 
1958.      Food   distribution   grew  at    the   rate  of 
2.5  percent   per  year.      The  difference  of   .3  per- 
cent  is   understated  because   away --f rom-home  eating 
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places  which  were  included  had  smaller  produc- 
tivity ga%n?s  and  importance  of  away- f rom-home 
eating  al4'o  increased. 

W.   H.   Waldorf.     Out-put  of   Factories  Processing  Farm 
Food  Products   in  the   U.S.>   1909-58,    USDA,  Tech. 
Bui.    1223,   no  date,   43  pp. 

William  H.   Wal^iorf.      Output   per  Han-Hour   in  Factories 


Processing  Farm  Food  Products 
1243   (May,    1961) ,    36  pp. 


USDA  Tech.  Bui. 


From  1947-58  output   per  man  hour  increased 
2.7  percent  per  year   in  factories  processing 
domestic  farm  foods.      Rates   among  industry 
groups  varied  widely:     4.6  percent   in  process- 
ing fruits   and  vegetables   and  1.4  percent  per 
year   in  bakery  products  manufacturing.  The 
annual   rate  of  growth  of   output  per  'man  hour  in 
food  processing  was  much  lower   than   for  the 
total  private   economy,    3.5  percent.  Changes 
in   the   quality   of   labor  through   education,  train- 
ing,   and  experience  contributed  to  growth  in 
output  per  man  hour.      From  studies   of  income 
elasticities  ofdifferent   food  products,  it- 
appears   that   shifts   in  production  from  industries 
with  higher   levels   of   output  per  man  hour  to 
industries  with  lower  output  per  han  hour  may 
continue. 


William  H. 
Costs 


Waldorf.      Productivity  and 

  USDA,   Ag_.   Econ .    Res  .  ,  Vol 

pp.  30-34. 


Food 'Marketing 
14,  (1962), 


William  H.   Waldorf   and  Hazen  F.    Gale.      Output  Per 

Man-Hour   in  Distribution  of   Farm  Food  Products 


USDA  Tech.    Bui.    1335   (1965),    24  pp 


Output  per  man-hour   employed   in  distributing 
foo4s   of   domestic  farm  origin  increased  at^an 
average  rate  of   2.5  percent  per  year  from  1929 
to   1958.      For  wholesaling  and  retailing  the 
incSrease  was   2.8  percent  per  year.      The  differ- 
ence was   due   to  a  lower   increase   in  output  per 
man-hour   in   the  other  components   of  food 
distribution,    away  from  home  eating,  coupled 
with   a>^larger   total   inc*rease   in  output  during 
WWII.      Gains   in  output  per  person  were  much 
sharper   than  gains   in  output  per  man-hour.  The 
most   important  factor  JLn   the  rise  of  labor 
productivity  was   the  shift   from  clerk  to  self 
service  s  tar  e s  . 


55'J 


578 


2.      Product  Innovation 


0.   M.    Ad kins.      "The  Importance  of   New  Products  to 
Food   Companies."     FT,    19-10   (1965),   pp.  50-54 


"Food   Quality  and 
AJPH,   Vdl.^  65, 
1199-1201. 


M.  A.  Benarde  and  N.  W.  Jerome, 
the  Cpnsumer:  A  Decalog." 
No.    9    (September,    1972),  pp 

Few   consumers   are   ever   consulted  about 
the   foods   that   are  or   are  going   to  be  produced 
and  marketed.      Except  for  what   consumers  them- 
selves  take   from   the  shelves,    the  food  processor, 
research   and   development   labs,    and  regulating 
agencies  have   a   responsibility   to  provide  for 
an  adequate   food   supply.      The   above  institutions 
in   effect   establish   and   regulate  values  and 
tastes   for  society.     Generally   the  consumer 
expects   them  to   take  healt:h,    safety   and  tastes 
into   consideration   in  preparing   food.  The 
consumer's   Decalog   is   a   series   of  requests 
directed   to   those  who   have  assumed  overall 
responsibility   for   food  supply. 


Guy  Black.  "Product  Diff 
Market ing  Services. 
1951),   pp.  73-79. 


■entiation   and   Demand  for 
Vol.    16,   No.    1  (July, 


D.    Buzzell   and   R.    E.  M. 
in  Food   Processing:      1 9. 


r  s  e 


Product  Innovation 


-1964    (Cambrdige,  Mass. 


Harvard  University, 

This   study   deals  \^ith  product  innovati^on 
and   with   some  b f    the  prVblems   created   by   it  in 
the   food   processing   industries.      Innovation  has 
become   a  major  dimension   of   competition  among 
the   larger   food  processors   aiyd   thus   an  urider- 
standing  of    the   nature  and   effects   of   new  products 
seems   essential   in  any   attempt    to   explain  or 
evaluate   competition   in   food   marketing.  Ten 
percent  of   items   first   s,tocked   after   1954  were 
items  of   a  new  type. 

Kermit   Bird.      "Developing   and  Testing  New  Foods  and 
Fibers."     The  Marketing   and  Transportatipn 
Situation,   Vol.    155   (November,    1964),   pp.  35-41. 
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K.    Bird;   P.   B.    Duosking;   and  M.    E.    Miller.     Market  ' 
Innovations ,   Marketing  Economics  Division,   ERS , 
USDA  Report   314   (1966),   27  pp. 

Important  marketing   innovations  of  recent 
years   include  new  foods,   fibers,    handling  methods, 
and  process.     As  a   result   entirely  new  industries 
are  appearing.      An   increasing  array  of  convenience 
foods   are  now  available   frozen,    canned,  and 
dehydrated.      New  machines  handle  particular 
products,   and  packaging   improvements  match 
advances   in  container   filling.      Some  of   the  newer 
foods'  are  possible   because  of   container  innovations 
New  methods   are  constantly  being   tried   in   the  whole 
'        food  industry.      Retail   functions   are  being  central- 
ized with  more   efficiency  as   the  result.  Vending 
machines  and  fully   automatised  restaurants  are 
innovations   in  the   food   service  industry. 

Gordon  E.    Bivens.      ^'Household  Use  of  Convenience  Foods." 
iiL  USDA,   National   Agricultural  Outlook  Conference 
(Sa-v^ber  1  3-1  6,   1  967),   11  pp. 

onvenience  Foods'*  Hospitality    (April,    1973),   pp.  - 

R33-R52.  ,  '  .  ' 

Converii-ence  foods  have  been  difficult  to 
use   in  commer  ci  al   restaur  an  ts   if   th-^y^wer  e  not 
used  properly.      To  help   solve  the  problem 
Hospi  tal i  ty   gathered  an   ex pert  pan el   to  conduct 
convenience   food  menu  analysis    (CFMA).  Recom- 
mendations  for  using  convenience  foods  were  , 
that   they  should  be  used   to   broaden  and  diversify 
menus,   rather   than   replace   exist ing  entrees. 
In   effect, ^convenience   ^oods   allow  expansion  of 
consumer  appeal   and  an  opportunity   to  control 
labor  costs  . 

"Convenience  Foods."     CBR   (June,    1968),   pp.  33-35. 

*  Purchases  of   convenience   foods   by  categories 

and  as  a  peTcentage  of  household  expenditures 
forfoodaregiven. 

T.    Finnegan.      "Frozen  Foods   in  Pood  fiervic^:  Market 
Growth,   Product   Usage,    Exp an si oho  Equipment 
Purchasing  Plans."   ' qTF  (April,  1^73),   pp.  29-33. 

The  survey  by  QFF  shows   that  many  food 
^    service  operators   in  all   segments  of  industry 
are  using   25-80  percent   froze^n  foods   in  their 
food  planning.      Reasons   for  choosing  frozen 
foods   follow:     New  frozen  convenience  produ-cts 


can  be   tailored   to   individual,  needs ,    labor  costs 
are  reduced,   better  packaging   reduces  handling, 
and   development   of   sophisticated   equipment  that 
cuts  preparation   time.     Over   82  percent  of  food 
service   contractors  will  hike   usage  of  frozen 
foods   by   5   to  40  percent  with   the  majority 
opting  between  5-15  percent. 

Harold   L.    Franklin,      "Retail   Frozen  Food   gales  in 
50  Leading  Markets,"  OFF   (January,   1973),  pp. 
47-49. 

This   study,   based   on   the   1972   Frozen  Foods 
Almanac ,    is   a  market-by-market   breakdown  of 
total  frozen   food   sales,  and   per  capita  con- 
sumpt;ion   in  dollars,   with   similar  data  for  each 
of   the  seven  major   food   categories:  prepared 
foods,   seafoods,   poultry,   vegetables,  meats, 
juices   and   drinks,    and  fruits. 

H.  H,  Harp  and  D.  F.  Dunham.  "Comparative  Costs  to  * 
Consumers  of  Convenience  Foods  and  Home  Prepared 
Foods."     USDA,   MktR.    Res .    Rpt ,    609    (June  ,  1963)\ 

Convenience   foods   includ^e   those   foods  which 
have  been  partly  , or   entirely  prepared   for  service 
by  marketing   agencies   and  whicli— i^ve   a  fresh  or 
home  prepared   counterpart.     T/fiese   foods  include 
such  d  ivers  ei^ems   as   frozen  meals,    cake  mixes, 
dehydrated   foods,    canned   foods,   and   instant  ' 
beverages.      Many   convenience   foods  were  more 
expensive   thaB-.-less'  processed   forms,  however 
the  mo.re   expensive  convenience   foods  account 
for  a   small  volume  of   food   sales.      For  the 
period  under   consideration,   $14.03  of   the  grocery 
bill  was   spent  on  convenience   foodg.      The  cost 
of   an  equal  quantity  of   fresh   foods  was  $15.10 
for  every  $100  spent  on  food.      Thus   $1.07  was 
saved   by  buying   coTiveni  ence   foods.      Time  saving 
is   an  important'  factor  in   the   acceptance  of 
convenience   foods   and  offsets   the   cost   of  many 
of   the  more   expensive  convenience   foods.  The 
importance   of   quality   difference  varies  among 
consumers,   depending  on.  the  food  commodity. 
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Harry  H.   Harp  and  Miller  E.   Marshall.  "Convenience 
Foods:     The  Relationship  Between  Sales  Volume 
and   Factors   Influencing  Demand."  Marketing 
Economics  Division ,   USDA ,   ERS ,  Agricultural 
Economic  Report  No.    81    (August,   1965) ,   22  pp. 

This  report   identifies  measurable  factors 
associated  with   sales  volume  of   convenience  foods, 
and  gives   an  equation  based  on   these  factors 
which  may  be  of   use   in  predicting   the  success 
of  new  products  ^ 

The   estimating   equation  develop ed  from 
available  data   explained  87  percent  of  variation 
in   the-lpg  of   sales   of   110  convenience  foods. 
Taking   in  to,^^^jG<K)unt   those   factors   found   to  be 
significantly   associated  with  sales   should  be 
a  jpo.sitive   aid   in  guiding   the  development  and 
/'g>^^es  promotion  of   new  products   and   in  reducing 
tljie  higH  rate  of   product  failure. 

«  The   factors   found   to  be  significantly  re- 

lated  to^ sales   of   convenience  foods  include 
costs  per  serving,   degree  of   competition  from 
similar  prodticts,    importance  of   food  group  in 
the  consumer  purchase  pattern,   availability  of 
the  product,   success  of   similar  convenience 
foods,   and  special  "variables   for  specialty  and 
ready-to-serve  products.     Quality   and  promotibn 
are  also   important,   but  due   to  lack  of  data, 
thege  factors  were  not   included  in  the  analysis. 

R.  *0,   Herrmann;   R.   H.   Warland  and  E.    H.  Carpenter. 
Consumer  Adoption  and   Rejection  of  Imitation 
^   Food  Products ,   Ag .    Exp  t.   Station  Bulletin  119 
(University  Tark,   Pa.,  1972). 

E.    J.    Kelley.      "The   Importance  of   Convenience  in 
Consumer  Purchasing."     JM,   Vol .    23 ,   No .  1 
(July,   1958),   pp.   32-38.     'See  Bylund,   p.  94. 

McKinsey   &  Co. ,   Inc.   McKinsey -Birds- Eye  Study:  The 
Economics   of   Frozen  Foods,   White  Plains,   N.   Y. , 
General  Food  Corp.    (1964),   42  pp. 

L.   Polopolus.      "Synthetics,   Substitutes,   and  Food 
Marketing."     JM31:   No..'4   (October,  1967), 
,  pp.  12-17. 

Synthetics   and   substitutes   each  have  a 
different  effect   on   the  agricultural  marketing 
system.  •   Synthetic  food  products   rely  on  non- 
farm  inputs   and   therefore  can  potentially 
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influende   the  agriQultdral  economic^  community 
at   large.      Substitute  /food  products   use  pre- 
dominantly  agricultural  raw  materials,  requiring 
reallocations  within  the  agricultural  economy. 
This   distinction  between  substitutes  and 
^  synthetics   is   basic   to   evaluations   of  tifeir 

effects  on   the   total  agricul'tural  economy.  The 
market  value  of   synthetics  was  approximately 
10  percent  of   the'  1966  market  value  of  agricultural 
productiati .  -  *  '  ,        .      ^  ^ 

Cor r in e  -  Robinson .      Comparison  of  Preparation  Time  and 
'Costs   for   Convenience  and  Home  Prepared  foods. 
Drexel  Inst.    Technolo-gy,  Philadelphia. 

C.    I.    Sayles   and  H.   A.   MacLennan.      "Ready  Food^^  The 
.  Application  of  Mass  Production   to   a  .la  Carte  Food 
Service  Using  Prepared  to  Order   Food."     CH RAQ  > 
Vol.    6,   N(/.    2   (August,    I960,   pp.  1-65. 

Ready   Foods"   is   the'term  used  to  define 
a  specific   type   of   convenience   food  that  can 
be  kept   for  a  convenient  period   in  storage 
in   individual  portions.     When  ordered  by  a 
dining   room  patron,   it   can  be   finished  and 
served  within  an  acceptable  ti;^^    -It  enables 
the  food  service   kitchen  t£i--archieve'  higher 
productivity   and  allows   tfTe  restaurant   to  , 
^trpnerate  with   a  wider  menu  variety. 

J.   P.    Sweeney;, V.    J..    Chappmah,    e^  aj..    Vegetables-"        \  ^ 
Consumer  Quality",   Yield,   Preparation   Time  of 
Various  Market   Forms.   USDA  Agr.   Home  E-con.  Res. 
Rpt.    17   (1962).  ^  .  ^ 

"»  *<■  . 

.J.   P.    Sweeney^  "Quality  of  Frozen  V^get^kbles' ^ 

•    Purchased^in-^lected  Retadl , Markets  ,  "  FT,  Vol. 
15   (1961),   pp.    ^'41-345.      "Quality  of  Frozen-Fruit- 
from  Retail  Markets , FT ,  Vol\   16   (  1962)'  pp. 
138-143.  .    .  -  ^ 
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.    Thulin  and   C,   H.   Grim.      "The  Trend  is  Toward 
Synthetic  Flavor^"     FT,   Vol.    23  (November, 
1969) ,   pp.  27-28. 

Synthetic  flavors   appear/likely   to  become 
one  of   the  most-  (dynamic  segmeht^   of   the  food 
industry.      D"emand   for  new  food  sources   and  in- 
creasing  intensity   of   flavor  research   are  causing 
a  number  of  fundamental  ,  changes .     Among  them: 
changes   in   the  nature  of  synthetic  flavors,  * 
changes   in   the   consumer's  viewpoint;   and  changes' 
in  relations  hip  between  manufacturers  ©f 
synthetic  foods   and  food  processors. 
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D.  W.   Twedt.      "What  is  a   *  Conveivietit  Foods'?"  JH'31:, 
No..    1   (January,    1  967),   pp.  67-68. 

Faods   sold   through  gr6cery  'stores   can  be 
classified  a s\ convenience  foods  by   the  economic 
criteria:  "''^  - 

1.  Value  added  by  manufacture 

2.  Time  or   effort  saved  by  t-he  manufacturer's' 
processing . 

The  definition  of   convenience  food  is  "a 
food  which  because  of  processing  and/or  packaging 
is  quicker  or  easier   to   prepare  than   in  basic 
or  standard  form."     From  1963-67  new  food  products 
should  have  accounted  for  one-half   the  growth  of 
entire  :^ood  industry. 

Marshall   C.   Warfel.      "Convenience  Foods--What   is  the 

Score?"     CHRAQ,   Vol.    12,   No.    1,   pp.    3*3-3  8.  —'-^'^ 

People  who   eat  in   the  captive  /Irrs  t  i  t  u  t  ional 
market   can  be  served  many   frozen  cooked  dishes 
they  would  not   accept   if   they  had  a  free  choice. 
Guests   in  first   class   hotels   and  restaurants 
who   represent  under  10  percent  of  ,the'  total  eat- 
ing out  market,    do  not  yet   accept  most  of  the 
.  i    items  obtainable,  from  suppliers.     Because  the 
market   is   relatively   small   in  relation   to  the 
institutional  field,   efforts   to   develop  accept- 
able products  have  lagged. 

J.    E.   Wickersham.      "Food  Processing  and   the  Developing 
Society."   in  The  Challenge  of  Developmen  t  ^   R.  J. 
Ward,   ed.    (Chicago:   Aldine,   196  7). 

The  purpose  of   this  monograph  is   to  Illus- 
trate techpological ,    social  and  economic  beitefits 
that  have  accrued   to  countries   that  have  developed 
food  processing   industries   and  to  relate  these 
experiences   to   the  particular  needs   and  conditions 
in  develop! ng   coun tries.      Food  processing. and 
recent  innovations   in  food^- technologies  are  dis- 
cussed and  its  -  be'nef  i  ts   are  appraised  for  nations 
with  food' processing   industries.      The  mo3t 
practical  method  to   in'troduce  new  technology  in 
an  interested  country  is   to  get  incen'tives  from 
the  native-  government,   develop  loc.al  interest 
and  inOitiative  in  the  interested  country,  and 
secure  private  outside  sources  of  technology. 
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IV.     Away-f  rok-Home  .Food  Market 


A.     Away- r rom-Home  Food  Consumption 


RonaTo^  S".    Edwards   ancj  Henr.y  Town  send,  eds. 

Business   Growth    (New  York:    St.   Martins  Press, 
1966) . 

*      Case   studies   of   firms   in   the   food  process- 
ing and  .-retaiTing   industry   in  Great  'Britain 
are  presented.      The  development   of   the  confection- 
ery  industry,    catering,    ice   cream  manufacturing 
arid  selling,    and  brewing  are  ^iiscussed. 

Corrine  LeBovit.      "Exp  endi  t/rfr  es   for  •Food  Away  from 
Home.'    .NFS   122,    (Nx>^r^ber,    196^),   pp.  42-48. 

The  data  sources   of   the  report  are   the  1955 
•  and  1965   USDA  Household  Food  Con sump  t  ion  and  the 
♦US DA  Survey  of  Market. for   Food  Away   from  Home. 
Sixty   percent  of   away  ^from  home   food  expendi- 
tures go  ito   eating  and  drinking   places,    20  > 
percent   t4?   institutions,    10'  percent   to  hotels  ^ 
and  mo tels yOremainder   to  other  establishments. 
^Consumer   expenditures   for   eating  out  rose 
.faster   than   population   and  faster   than  home 
food   expenditures.      Most   of   increased  spending 
was   for  meals,   not  snacks.      Prices  of  food 
away   from  home  have   fo.l lowed  all  consumer 
services.      City   families'  spent  more  than 
rural   f am flies,    families   in   the  Northeast 
spent   the  most  on   eating  out.  Expenditures 
for  meals   away  from  home  is  more  closely  re- 
lated  to   income   than   snacks  "eaten  away  from 
home.     Average   expense   for  meals  out  have 
little   relationship   to   family   size.  Families 
of   3  or  %  spent  slightly  more,  than   larger  or 
smaller  families.      Greatest   proportion  of 
families   receiving  meals  without   expense  was 
.among   rural   non-farm  families.      Total  constant 
.dollar   expenditures   for   food  away   from  home 
changed  little  betw-een   1955  and  1965. 

Corrine  LeBovit.*     "Foods   Eaten  Away   From  Home."' 
NFS   132   (May,    1970),   pp!  25-31.' 

U.S.    household  members   reported  on  their 
.food  consumption   for  one  day   in  spring  of  1965. 
Proportions  of  various   food  categories  eaten 
away  f rom  .home 'varied   little   among*  regions  or 
by   degree  of   urbanization,   but   quite   a  bit   in  ^ 
direct   relation   to  family   income.      The  proportion 
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of   food  away   from*  home  was   16  percent  of-,  total 
food  consumption.      Proportions   for  individual 
food  categories   eaten  a'way   from  home  a'lfe  pre- 
sep-ted.  .  ' 

Seven  percent  morning/  meals  were  eat^en-- 
out,'  23  percent  of  noon  meals  ,^  and  ID  percent 
of   ev^fening  meals.      Items   cpnsumed  the  itiost  are 
candy  and*  beverages,   next,  meat  products,    ice  • 
cream  and  sweet  pastrys.     Other  foods   ranged  / 
between  10  and  15  percent  being   eaten  away 
from  home.      Income,   urbaTiization ,   and  regipTnal 
differences   are  discussed.  -  / 

Xorrine  LeBov^t.      "The   ^hanging  Pattern  of  , /Eating/'. 
Oyt."     NFS   144,^  (May,    1973),   pp.    30-35^   •  y 

Expenditures   for   food  away  from'hojn'e  in^ 
the  United  States  have  doubled  since*^^960  wixh 
most   of   the   change   due  to  higher  p^ces  and 
population  g'rowth.  •  However,    the  proportion 
of  sales  has  been  increasing   at  places  with  ^ 
relatively  '  low  prices   per   transaction  such  as 
refreshment  places,   cafeteria^,   and  vending 
machines   an4  decreasing^  at   restaurants.  . 
Americans   are  eating  out  mor-e  often  but  not 
necessarilymeals."  '  ^ 

FoodSe^icelndustry  * 

M.    B.    Burritt^  and   I E.   Markham.  '  "The  Food 

Service   Industry:     Where  are  We  Headed?"^  .  , 
'  Hospitality   (July,   1973),   pp.*.    R35~R43.  * 


*  Thiere  wae   a  9  percent   increase   in  ^sales, 
in  the  public  Segment  of  •the.fooA  service  busi- 
ness  in  1972.     After  adjusting   for  price  in- 
creases  the  gain  was   4^percei:it,   making  1972 
one  of   the  best   iA  receht  years.    'Center  cit^' 
restaurants   continue  *t6  have  serio^us  ^proble-nts^j^ 
forcing  many  old,    familiar  operations   to  closjS^. 
Fast   food  est^blis^hments   continue  strong  growth. 
^.Showing   the  .greates't   improvement  were  res^taunants 
insuburbanlocations..  '        *  .\^^ 

Change — The  Pace  Quickens,    CHRAQ ,   Vol.    12,    No.    1    '  * 
(May,    19710.'  ^  ^  •  \ 

"Ch^nge-'-The  Pace  Quickens"   is-' thie  trtle^ 
given   to-  t'he   entire  M^y   issue,   which  .is  prl- 
maj'ily  concerned  with  /change   in  the   food  ^eifvice  » 
'       industry.      Problems^  discusse-d  in  several  article's 
are  the  problems  •  res  taurants   have  with  couvefif'enc 
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foods,  food  service  in  hospitals  and  labor 
productivity,  food  service  facilities,  and 
employee   training  programs. 

Anthony   Downs .      "Market   Trends   in   Food   S  ervice 
CHRAO,    Vol.    10,   No.    2    (May,    1969),   pp.  5-16. 

"The  Food  Service  Industr^^^   1971;      Part   I,"  NRA 
^     Washington  Report    (>f^.''lA,    1973).  ^ 

In   the. food   service   industry   in   197i  food 
and   drink  sales    totaled   $A4.3  billion  which 
indicateci  a  jump  of   7   percent   from   1970  when 
sales   totaled   $A1.A  billion.  Commercial 
establishments  were  responsible   for  $36.6 
billion   or   83  percent   of   sales   and   70  percent  * 
of   the   purchases   of   food   and   drink.   ^A  detailed 
breakdown  of   estimated   food  and   drink  sales 
and  purchases  *is   given  for  1971. 

'^The  Food   Service   Industry   1971:      Part  II." 
N'RA  Washington   Report,    (July   2,  1973). 

Growth   in   the   commercial   feeding  group 
in   the   interval   1970-71   v:as   7,18  percent  versus 
an   increase   of   5.12  percent   in   food   and  drink 
sales   for   the  non-?:ommercial   group.      The  most 
^  significant   trend   in   the  restaurant  at^a*  is 

'\  *    rapid   growth   of   operations  which   use  limited 

menu   fast   food   operating   technlxjj^^^  but  emoloy 
dining   atmosphere  and  m  e  r  chandi  s  in  g^^^ncep  tY 
Sal'es   d*ata  ,and  percent   change  in  sales  afl 
depicted   f^,r  many   types   of   retail   food  outlets. 

^      Corrine  LeBavit.    "Food   Use  by   the  Food  Service 

Industry/"     NFS   1A2   (August,    1972),  'pp.  28-30. 

^       The   food  sefrvice   industry   used  an 
estimated   14   percent   of   the  food   available  f9r 
civilian   coj:^^  ump  t  i  on   in   1969.      The  proportion 
varied   f-rom^  5  percent   for   the  dry   beans  and 

nuts    to  -a  ^high  of   21   percent   for   fats   and^  oils. 

These   e'K^imates   were  based   pn  data  obtained  in 
1969  USD  A  Survey  of   the  Market   fot   Food  -A-way 
from  Home  .  ^    Ins  t  i  t  u  t  i  otial   outlet  which  wer^ 
"  excluded  might   increase   food   service  statistics 
by  one- third . , 

^  ■  Th,e  Survey  of  the  Market  for  Food  Away  ^  ..^ 
from  Home  is  probably  a  more  accurate  indicattjjr 
of   the  proportion   of   commbdi  ties   eaten  away 

rom   home   than   the  Ho  us  eho Id   Food  Consumption 
Surveys  .  •  It  measures   foods   supplied^o  the 
foodserviceindustry. 

58',,  • 


( 


587 


Roslyn  Willett.     "What   is  Happening   in  Food 

Service."     FF   (October 1969) ,  pp.    111-112,  114. 

The  food  service  industry   is  growing 
faster   than  population.     Segments   of   the  in- 
dustry growing  fastest   are   commercial  food 
services,    ^^'mplified  services  r  es  t  aurtagj:^  , 
hospitals,   schools  6nd  colleges,   and  recreation 
markets.      Use  of  convenience   foods  have  permitted 
the  use  of  a  systems   approach  and  greater  ease 
of  "handling  through  better  packaging. 


J. 


M.    G.    Van  Dre^.      The  Food   Service   Industry:  Its 
Structure  and   Character istl^s»    1966  ,  ;Ag.  Stat 
^  Bull.    416,    ERS   USDA  (196^ 

Michael  G.    Van^ress .  .....The  Foo\}  Service  Industry: 

Type,  Quantity  and  Value  o f  \Foods  "Us ed ,  Ag.  Stat 
Bull.   476,   ER^   USDA   (November,  1971). 

M.    G.    Van  Dress   and  William  H.    Freund.     ^Vrvey  of 

the  Market  of  Food  Away   froia  Home,^  USDA  ERS-197 
(May,  1967). 

Restaurants 

"Eating   ajid  Drinking  Place  Industry~~Fir^t  Half 
1973^5     National  Restaurant  Association 
Washington  Report    (August   27,  1973). 

;    ^    During   t-Ke^  first  half  of  1973  ,-  eating  and 
prinking  places   sales  expanded   11  percent  per 
/year.     Prices   of  food  away^  from  home  were  up 
'5   percent  due   to   rapidly  rising  wholesale 
r     food  prices.      From  May  J,972   to  May  1973  the 
'^nuaber  of   employees   in   eating   and  drinking 
places   Increased  by  more   than  140,000. 

"Restautant  jfedus try :     A  Rbund  Table  Discussion," 
The  Wall  Street  Transcript    (Novemb  er        ,   19^3) . 

Five  Wall  Street  analysts  discuss  the 
profitability  of   the  food  service  industry. 
The  value  of  51^0 od   spending  away   from  home  is 
30  percent  or   all  food  spending.    , Four  , types- 
of   food  service  organizations   are  distinguished 
fast  food,   coffee  shops,   limited  menu  dinner 
houses,   and  a  miscellaneous   catchall  group. 
Fast   fopds   are   the  fastest  growing  becaif^^ 
of  new  'products   and  new  mirketing  techniq.ues. 
Companies  with  good  outlooks   f o i><th e  future 
exist  in  each  of  t^hese  four  typej 
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Lester  C.   Sato-rius   and  Marguerit'e   C.    Burk.  * 

"Eating  Places   as  Marketers  of   Food  Products." 
^'SDA  Mktg.   Res.^  Rept  .    3    (  1952  ),    118  pp. 

The  purpose  of   the  study  was    to  investigate 
the  role  of   eafing  places   as  marketers  of  food 
products.      In.  194^,    16  percent  of   civiliaji  ^ 
food  supply*of   the  U.S.   was  marketed  through 
eating  places.      Many   small   restaurants   buy    ,  * 
supplies   at   re  tai  1' oii  t  le  ts   or  at  higher  whole- 
sale prices   than  retail  crutlets.      Eatang  place^ 
sell   food,   saTTvices,   and   the  use  of  ca^tal 
and   charges   for  l^bor  and   capital   o  f  t  en>XTreeds 
the   cost   of   food.      Efficiency   is   difficult  to 
measure  because  of  differing   amounts   of  services 
"offered  at  diffen|nt   typee  of   eating  places. 
Mea*ls   in   department   stores   and   Liquor  stores  : 
tend   to  be  subsidized  by   the  proprietor  to 
attract   custom^ers.     A  large  proportion  of  j 
meals  ,    5  9  "-p^rc^nt  ,   was   served  by  L8  percent 
^  of   th^  establishments   in  Minn  eaiytfl  is   in   1948.  ^ 
•'Actually   the^bulk  of   the  report\as^an   indepth  ^ 
case   study  of'the   eating  place   industry   in  / 
MinneatJolis  with   the   expressed   hope  being  that 
A^-\^  the   results  would   encourage   further  research. 

Hayden  Stone   Inc.    The  Specialty   Restaurant  Industry 
a973),   49  pp. 

A-n  overview  of   the   food   service  industry 
is  provided.      The   specialty   restaurant  industry 
is'growing   as  rapidly   as  GNP  ,   making   it   one  of 
the   fastest  growing   sectors  of   the   food  service 
industry.      An   econotnetric   forecast   o*f  retail 
food   sales  s^lTows   that   80  percent   of   the   change  *  ' 

in   sales   can  be  predicted  with   the  following 
variables:     disposable  personal   income,  the. 
.^unemployment   rate;    ratio:      cost   of   eating  out 
to   cost  of   eating   at   home;    resident  population 
o  f  U  .  S  . 

Genfe  Yetter.      "Restaurant  Growth  'Index^-Part  I." 

.   FF   (September,    1973),   pp.    77-92.       ,  ^  - 

Using   1971   data   issued  by   the  National 
Restaurant  Association,   Fast  Food   adds  in- 
formation gleaned   from  its  1973, survey  of  food 
service   operators   to  present  -an   indepth  look 
at  nine  markets;     commercial  ,  -retail  ,  leisure-, 
business/industry,   student,    transportation,  . 
^hotel-motel,   health,'  and  specialized  areas. 
Each  market   segment   is  outlined  with  tr^ncfs, 
a  menu  and  services  profile,   a  list  of  market 
lead^^rs,   plus  1971  NRA  sales  data. 

♦  ^  '  <t 
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E.   J.   Spar.      "Restaifrant  Growth  Index--Parp  II." 
FF   (September,   1973),   pp.  124-152v 

Commercial  restaurant  sales  data  for 
particular  mar.kets   have  been  collected  for  295 
^-7    metropolitan  areas.      Generally   the  wealthier 
a "^^omsuuiit y  the  higher   eating  and  drinking 
exp endi tur^s^ as   a  proportion  of*all  food 
expenditures  weT€^ 

Fast  Food 

John  Farley.      "Why  Does   Brand  -Loyalty  Vary  Across 
Products?"     Journal  of  Marketing  Research^ 
Vol.    I,   No.   ,4   (November,   19&4),   pp.  1-9. 

'^Franchising:     What   it'^akes   to  Get  a  Prec*e-^qf  the 
Action."     Hospitality   (December,   1973),  pp>\ 
R27-R35.  A  .  I  \ 

■   '  There   is   solid  growth  potential  in  food 

franchising.     The^  fcod   franchising  market  is 
relatively  undeveloped.     There  are  only  30,000 
fast  food  restaurants   compared   to   220,000  gas 
stations.     Thumbnail  sketches  of   leading  fast 
food   companies  are  provided  showing  how  fast 
they  have  grown*     Companies  discussed  are  A&W  . 
Rootbeer,   Arby*s,   Bonanza,   Burger  Kiri^^y^nkin 
Do nuts,   Hardees,   D^iry  Queen,  International 
House  of  Pancakes,   KentucJcy  Fried  Chicken,* 
Lums,   McDonalds,   Mister  Donut,   Mi*".  Steak, 
Pizz'a  Hut,    and  Shakey's.* 

Ronald  E.*  Fr^nk.     '"Is  Brand  Loyalty  a  Us-eful  Basis 
for  Market in-g*^  Segmentation."     Journal  of 
Advertising  Research,   Vol.   VII,   No.    2,    (June,  i 
1967),   ^.^  27-33.  _  , 

Th'i  s  ajtl  cle  pfovfdes   a  aompr  ehensive 
^review  of   the  literature  on  brand  loyalty. 

R.    E.    Frank;   S.   P.    Douglas;    and  R.'^E.   Polli.  * 
"Household  Correla^tes  of    'Brand  Loyalty'-  for 
Grocery  Products."*    JB,   No.   41   (A^ril,  1968),-' 
,   pp.    237-245.  ,  *^  . 

B-ased  on  S«tigler's   economics^  of  information 
sev^n  assumptions  f^r   brand  loyalty  are  made:  ^ 
^     (1)   one  would  expect  heavy  buy.er s   to  be  less 
br^nd  loyal   than  light  buyers;   (2)  high-income' 
,  households  would   exhibit  more  brand  loyalty 
faced  with  a*  greater,  opportunity   cost  of 
time  cost;    (3)    for  ^given  income  level,  large 
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families  would  be  less  brand  ^oyalj    (4)  higher 


than 


average  level  of  ^ar  ownership  might  be 


associated  with  less   brand   loyalty,    car  owner- 
ship  is  positively   correlated  i^ith   the  number 
of   stores   in  which  one  does   business;    (5)  work- 
ing wives  will   tend   to   exhibit   a  greater  degree 
of   brand   loyalty;    (6)    house^wives  w£  t*h  relatively 
little  formal  education  may   be  moi'e  brand  loyal; 
( 7J^-tfon-whi  t  e  heads  might  be  moxe  brand  loyal 
han  whites,   because   there   is   a  relative 
absence  of  modern  chain  stores   in  non-wh  i  te 
areas.      The  findings   do  not   consistently  support*^ 
the  seven  hypo  th  es  es  .  ,^  Whil  e   the  direction  of 
the  effects  »of   such  v'ilriables  .as   family  size 
and   education   tend   to  be   cons  is  tent  w\ th 
expectations,    the  absolute  magnitude  of  the 
partial  correlation  coefficients   is  small. 
Ba^  used   to   test   the  hypotheses   are  based  on 
data  generated   from  a  1961   Chicago  Tribune 
consumer  panel. 


;tep-he^  C.   Micha'eljides .      "Profile  of   a  Giant,   A  &  W 

Root beer  Inc.:-^In  Rootbeer  Veritas."  Hospi tali  ty 
(September,   1973),^  pp.  R45-R70. 


A  &  W  is  'one  *of   the   largest   food  franchise, 
firms  with,  about   2500  units,'  1^100  more  than 
McDonalds/     But   the   firm  was  badly-  mismanaged. 
Consequerytly ,    the  firm  sought   to  reorganize 
and   reshape   its   image   to   compete   in  J^i^  fast 
food  market.     The  profile   illustrates  how  food 
firms  miJst   change   to   keep  up  with  consumer 
demaridy  for  convenience,   menu  variety,    and  in- 
exp ensAve  cost. 

/  ^ 

"Profile ybf  a  Market."     FF   (November,    1970),   p.  95. 


Charles /l  *^aughn . 

II 


"Survey  of  Fast  Food  Franchising. 
No.    3    (November,   1970),  pp. 


HuntLfey  R.   Whitacre.      "The  Fast   Food  Ii^dustry:  A 
.tudy  of  Change."     FF   (May,    1969),   pp.  70-76. 


Otlyer  Food  MarJ^^t er s 


Fj/od  Sys  tems*  for  'Today  and   Tomorrow.      CHRAQ,   Vol.  6, 
No.    1   CMly,  1965). 

The  entire  volume   contains   articles  deal- 
ing witH   trends   in   the   food   s^ervice  industry 
such  as   the  use  of   convenience   foods   and  auto- 
mation.     Some  of   the  articles   include:   J.  D. 
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Le  Sure  and  J.    Terry  Radigan,  "Statistical 
Analysis   in   the  Hospitality  Field:     The  Need 
for  Basic  Research*!;   P.   R,   Broten,    "The  Food 
Sexvice  Indifstry  1960-1980";   A.    C.  Avery, 
"Human  Engineering   the  Institutional  Kitchen"; 
J.    E.   McDowell,    "Economics  of  Automatic  Food 
Vending";   and  J.   M.    Blosser,    "Efficiency  Foods 
for   the  Food   Service  Industry." 

Stephen  Keck.      "Recreation  Market,"     FF,  Special 
Report   (January,   1973)  ,   pp.  59*69. 

F6od   service  operators   inte'r viewed  by 
Fast  Food   expect   a  high  rare  of  growth  for 
recreation  facilities   throughout   the  country. 
Food  service  operators   are  cautious  because 
good   food   seldom  brings   customers   to  a 
particular  area,   but  quality   food   at  a  reason- 
able price  will  keep   them  coming^  back. 

"Mobile  Catering  Survey."     Vend    (September,  1973), 
pp.  37-41. 

Mobile   catering   retail  sales  went  up 
15  peri:ent  iij  1972   to  'top   $1  billion  and  served 
1,150,000   locations.     Nearly   80  percent  of 
those  responding   to   survey  own   their  own    ,  , 
food  preparation  commi5^»*ary .     There  is  rapid 
growth  through  new  operations.      Twenty- two 
percent  of   the  respondents  started  their 
businesses  between  1970  and  1973. 

P.    J.    Parrott.      "Perspective  on  Challenges  in 

Airline  Food   Service."     2I>   Vol.    23  (December, 
1969),   pp.  41-46. 

The  challenges   created  by   the  scope  of 
airline  operations,    the  high   cost  of  airline 
labor  ,   aiid  shortage  of  basic  kitchen  ski  11^ 
have  forced  airlines   to  pioneer  in   the  use^of 
convenience   foods.      The  operation  of  an 
airport  kitchen  is   always   a  pjipblem.  Food 
handlers  would   rather  work  closer   to   the  end 
product  where  they   can  see  buyer  appreciation. 
The  solution  has  befen  to  pur ch'ase  factory 
produced^   pre-cooked,    frozen  foods   of  >>1gh 
quality  and   turn  kitchens   into  assembly  points 
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^.     Psychological  Aspects  of  Eating  Out 

^Graham  Campb  ell-Smit  iyr^^"Mar  keting   the  Meal 

Experience."     CfiRAQ,   Vol.    11,   pp.  73-102. 

Fod.d   choice   is'  highly  personal,   a  matter 
of  indi^iduaJ.y{Sreferences,   family  customs, 
\.        incom^   li^in/g   conditions,   mood,  social 

occa//on ,    et^ .     The  selection  of   an  establish- 
^^^Win  wJKich   to   eat   away   from  home,  is  affected 
byy^ll  pf   the   above   and   the  establishment's 

tssibility.     Merchandising   the  meal  involves 
fphisticated  application  ',of  marketirfg  principles, 
le  author   seeks   to   define  the  meal  experience 
/in  relation  to   the  five  human  senses  and  relate 
these  factors   to   the  various  mar.kets,  institutions, 
fast^food,    luxury,    entertainment,  etc. 

'Design:     Man   in  His  Own^Imag'e."     Hospitali  ty 
(April,   1972),   pp.  R21-R33. 

'To   know  design   is   to  understand  how  it 
affects   people.      Only   then  does  one  begin  to 
appreciate  why   it's   as  m.uch  a  part  of  the 
ambience  one  wants   to  project   in  hi's  restaurant 
as   the  food  and  service.      Eating  out   should  be 
a   total  sensual   experience.      Good   design  adds 
to   th^  drama  and  pl.easure  of   enjoying  a  good 
meal.      But   a   restaurant   begins  with   its  menu. 
A  restaurant   should  not   be  designed  without 
knowing  what   the  ra-enu   is   going   to  be. 

V.      Consumer  Behavior 

A.      Effect   of  Income 

* 

E.  W.    Bunkers   and  Willard  W.    Cochrane.      "On  the 

Income  Elasticity  of  -tood  Services."     Rev  iew 
o*f  Economics   and  Statistics   39   (1957),  pp. 
211-217  . 
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Several   sources   of  data  used   to  derive 
the  percentage  of  disposable   income  spent  for 
food  are  compared  and  reasons   for  differences 
in  concept  and  procedure  are  examined.  Data 
from  different   sources  were  adjusted  for 
comparability.     P.ercentages   calculated  from 
the  1960-61   Consumer  Expenditure  Survey  and 
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The  source  of   data   is   the  1960-61  Survey 
of   Consumer  Expenditures*      Four   assumptions  , 
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income,_the  smaller  the  percentage  of  outlay 
for  subsistence;    (2)    and   (3)    the  percentage 
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assumptions  were  supported  by   the  data.  For 
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of  family  diets  mee t^n-g'^-- tH*e  1963  Recommended 

,  National  Research  Cmincdl  actually  dropped 
10  percent  from  1955  jto  1965.     The  hypothesis 
is   that   the  use  of^.  consumer  credit  is  cutting 
into  money  available  for  food-     Although  only ^ 
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on  food  due   to   lack  of  mobility  and  shop  at 
independent  stores.     One  main  conclusion  was 
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ADDENDA  . 

The  five  figures  that  conclude  this  report  were  c^mpieted  after 
the  original  papers  had  gone  to  press.    The  first  figure  (Figure  5) 
accompanies  the  section  in%r.  Powers'  paper  entitled  "The  Impa^  of 
Productivity  on  the  Service  Restaurant."    The  following  four  figures 
(Figures  1  through  4)  accompany  the  section  in  Dr.  Smith's  paper 
entitled  "Food  Expenditures  as  a  Proportion  of  Family  Income  by  Income 
Class  and  Family  Size.'^^. 
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Figure  5.  Wages,  Check  Average, ^nd  Totcfl  Covers, 
in  Three  Food  Service  Operations. 


